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PREFACE. 



\D 



In constructing an Arithmetic for the use of schools, 

tvo errors are to be aroide^^e total excliaion of 

explanation, and the feiJuns^Kof it : — the laying 

down of naked arbitrary rules, ^pif. the scholar were 

"^ jTifti them; and 

/ Ion, which leaves 

t^ jstigation. 

* nt of the Author, 

f^ s, rather than to 

d nothing should 

capable of doing 

the satisfaction, 

Lematical course, 

;resaive steps by 

:r or his fellftw- 

F the surer grasp, 

made by the un- 

To the mind as 

to the limbs, leading strings may be of service in tak- , 

ing the first steps ; but, if never laid aside, there can 

never be confidence in the ability to go aione. 

In the preparation of this treatise, the Author has 
aimed especially at brevity, clearness and preciffion ; 
and he has added only so much of thewetical explana- 






tion, as witl^nable the scholar to understand the j 
ciple andj|Hon of the several rules, and medj 
opera tion.^f 

A new method of statement in Propfl 
several new and convenient contractions, under dif- 
ferent rules, will be found in this booli. 

The reader is referred to Decimals, to the theoretic- 
al explanations of Proportion, the Square and Cube 
Roots, and lo Mensuration, as containing original mat- 
ter, not to be metVith in other systems. 

A brief practical ^Mun of Book-keeping is sub- 
joined, which will b^^Bd sufficient for all the pur- 
' poses of (Hdinary biHess ; and indeed, for mercantile 
establishments, 
operations requ 
system of doubl 

As the best p 
of any other tr 
nould recomme 
burn's Mentai 
valuable I'.ttlew 
pupils to habits 
aptitude and la] 
are. known to a] 

A word in c 
Arithmetic. N 
boardt The si 

every member of which, should in rotation, be required 
to woric a question on the black-board, in the presence 
of hia class, and to explain each sUp of the process ; 
and the reason of it. If taken through the book in this 
way, it is hardly possible, that a pupil should fail of 
attaining a competent knowledge of the si ' 



ARITHMETIC. 



Arithhstic treats of the properties, relaiiona, and com- 
bination of niiBbers. 

Its principal* branches are, Notation or Numeration, Ad- 
dison, Subtractiott, Mulfipli cation, and Division. 

Numeration Leacbea to write and read numbers. 



> o?1 
The characters by which numl^ are expressed, 11 
.derived from Arabia. They are the following : 1, 2, 3, 4, 
usiy combining these, all possible 
The simple characters, however, 
ibering than nine uiTits. To de- 
le lirst figure is repeirted, but in a 
' ' cipher (which by itself has no 

I 1 then becomes a wiit of the 
times its simple value. The ad- 
' nineteen, by placing the simple 
I unit of the fficond order, in the 
, 11, 12, 13, 14, 15, 16, 17, 18, 



When aUkheTnnple characters' are repeated m 



19; which maybe re|Boi 
two, &c. When alMheTnn. 

this combi|^Dn on^the addition ia made, by increasing 
the unit o^^ft second order one, (making it two tenj,) and 
repeating ^^eipher: thua, 20. Againihe simple charac- 
ters are added successively in the name manner as before, 
and we have 21, 22, 33, d(c. When the whole are re- 
peated, the second order is again increased, and becomes 
30. After the nine digits have all in succession been used 
in the second order, we 'are carried in numbering up to 99, 
OT, nine tens and nine ; then the additional number is ex- 
pressed, by removing the original unit one place farther to 
the left, where it becomes a unit of the third order, and has 
ten times the value which it had in the second, and one. 
hundred times its simide ra!ne : it is then named hundreds 



6 NOTATION. g 

and all the preceding combinations are repeated succe»ive- 
ly with it, ujA) 199, when this unit of the third order is in- 
creased, an^pecoines 200. ^ 

The simple figures being used in succession, a^lnits of , 
the third order, bring us to 999, when another remove toward ' 
the left, gives them a tenfold higher value, and makes them 
thousands, (1000.) All the preceding combinations are 
then repeated, with their own appropriate names, and that, 
of thousand superadded : the notation thus ^rries us to six 
figures, ending with 999.000 — (that is, ni^e hundred and 
ninety-nine thousand.) Then succeed three more placee 
of figures, read like the first three, with the name of million 
superadded. Thus th e na me changes with every addi- 
tional three places toi^j^Bhe ^eft. 

Three places of fig^HRommencing at the right form a 
period, to whieh a disHctive name is given, as follows : 
Units, Thousands, Millions, Billions, Trillions, Quadrillions, 
Quintillions, Sextillions, Septillions, Octillions, Nonillions, 
Decillions, Undecillions, Duo^ecillionl 

Every {)eriod is read precisely alil^kexcept that a dif- 
ferent name is added at the end of eacV 

I. To read numbers , therefore . * 

EuLE. Beginning at the right, divide th4n 

of three figures, and then read frcl 

itself, adding to ea«h its approprii 







EX AM PL 


» 


• 


g i ^ 


CS 


a 


o .2 


■1 


1' 


i 1 


3 


1 


3 3 

Of Of 




5 63 

S - 

O O 

Y. O 

^^6^.941.60078077362.546.278.009^0^208 

Which is read, eighty noniilions, six hundred fifty-two 
octillions, and so on to the last period, to which the name 
(imits) is not added. 

Divide off by points, and read the following numbers : 

5461 

412316 

4666240 

987000000 

6005882 1 492700836094 
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KOTATIOIf. T 

IL To ii}rii^ numbers. 

Rule. Beginning at the left hand, write by periods, 
placin^each period in its proper order ; taking care to sup- 
ply by ciphers, those period:? and places, that are omitted 
in the question. 

If, for example, the number to be written, be ninety hil" 
lion^, faur hundred and sixty-one thousancL and twelve — 
you| begin at *the left hand, and write the billions (90.) 
Next to billions comes the period of millions ; but as there 
are no millions named in the question, you fill up that pe- 
riod with ciphers. Thousands follow millions, which you 
write (461), and imits close theories. But as theie are 
6iily two places of units in twe^Myou fill out that period 
by a cipher in the place of hundrHs, (012.) 

The whole nmnber stands thus : 90.000.461.012. 

Write the following numbers : 

Nine millions, seven ty-two thousand, and two hundred. 

Eight himdred millions, *forty-fOur thousand, and fifty- 
five. 

Eight billions, sixty-five millions, three hundred and four 
thousand, and seven. 

Fifty-four sextillions, three^hundred trillions, sixty-seven 
milliips, four hundred and twenty. 

S Asnt^ldec^Pons, two hundred and thirty-one octillions 
one DlllionJ onelmndred thousand, and three hundred. 

From the system of notation already explained, it is evi- 
dent that figures ha.ve a simple value and a local value. 

When a ^^re stAftds in l^e place of unit^, it has a sim- 
ple value. 

When a %ure does net stand in the place of units, it has 
a local value, which varies according to its distance from 
the luiifs place. 

In the annexed series, the firgft right 
hand figure has a simple valiie, the •§ •§ 

second has a local value tenfold griBater : § | | ^ 
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the third a still higher local value, | J J | •§ „ 3 
tenfold greater than the second; and | o >< | •§ h § 
so on, increasing in the same propor- 
tion with every additional remove to- 1 1 J 1 1 1 1 
ward the left. 2 2 2 2 2 2 2 



9 SIMPLE ADDITION. 

QUESTIONS.* 

From whence are Ae iminerical characters derived 1 
What is the method of combining them to express numbers ! 
What advantage do you perceive in the decimal system of notittion t 
What do you suppose suggested the number 10, as the basis of nu- 
merical combination 1 



* The design of the questions in this book, U to elicit thought and investigation 
on the part of the learner; not to save the teacher the labor of framing questions 
on tlie different rules and definitions. One of the principal objects oi education, 
it is conceived, ought to be, to put the learner upon'the exercise of his own 6icul- 
ties ; an object but very little promoted, by the .ordinary plan ol constructing 

auestions for school-books, in a way to direct the pupil almost mechanicaUy to 
le answer to be given. 



SIMPU:^ ADDITION. 



Addition is putting l^etlier several smaller numbers to 
find their amount, or sum total : thus, 4 dollars and 8 dol- 
lars in one sum, are 12 dollars. 

Numbers to be added to each other are sometimes con- 
nected by a sign, thus 6+4=10: wh^ch is read, 6 plus 
(that* is more) 4, are equal to 10. Two parallel lines are 
the sign of equality. 

ADDITION TABLE. 



2+1= 3 


3+1= 4 


4+1= 5 


5+%= 6 


2+2= 4 


3+2= 5 


4+S= r 


fe+3l= 8 


2+3= 5 


3+3= 6 


4+3= 7^. 


S+4= 6 


3+4= 7 


4+4= 8 


5+4= 9 


2+i5= 7 


3+5— 8 


4+5= '9 


5+5=10 


2+6= 8 


3+6= 9 


4+6te=10 


5+6=11 


2+7= 9 


3+7=10 


4+7=11 


15+7=12 
15+8=13 


"2+8=10 


3+8=11 


4+8=12 


2+9=11 


3+9=12 


4+9=13 


5+9-14 


6+1= 7 


7+1= 8 


8+1- 9 


9+1=10 


6+2= 8 


7+2= 9 


8+2—10 


9+2=11 


6+3— 9 


7+3-10 


8+3=11 


9-f-3=12 


6+4—10 ■ 


7+4-11 


8+4=12 


9+4=13 


6+5=11 


7+5=12 


8+5=13 


9+5=14 


6+6=12 


* 7+6=13 


8+6=14 


9+6—15 


6+7=13 


7+7=14 


8+7=15 


9+7-16 


6+8=14 


7+8= 15 


8+8-16 


9+8=17 


6+0=^15 


7+9=16 


8+9=17 


9+9=18 



». 
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81UPLS ADDITION. « 

f 

Role. Having placed units under units, tens under tens, 
^c, begin with the right hand column, and add it. up. See 
how many tens 9xe contained in the sum ; set down what 
is ovef^ and carry as many to the next column, as there 
were tens in the first : proceed in the same manner with 
the remaining columns, and at the last, set down the whole 
amount * 



(1) 


(2) 


(3) 


(4) 


53 


291 


6432 


346977 


52 


851 


9478 


413339 


13 


152 


.1666 


328012 


89 


698 


1^12 


877543 



Sum 207 1992 2^988 1965871 

The reason of carrying for the tens, is obvious from the 
^stem of notation already explained. Ten in an inferior 
column, is equal to but one in the next higher ; and as you 
can write only the excess of the tens under any one coluinn« 
the tens themselves must be carried to the next higher. 

(5)' (6) 

61245079682 8703263472013 

804293155^8 5 652174 61012 8 

63034792841 6081275306217^ 

24713520 4367583 021463 

320812 7152349713620 



7. Add together 3426+9021+5106+8390-^1204. 

Ans. 27160. 

8. Add 509267+235809+72910+8392+420+21+9. 

• Ans. 826828. 

9. Add 19+817+4298+60916+730805+9120634. 

Ans. 9906889. 

10. Add together the days oC the twelve calendar months. 

^" Ans. 365 



* Te pTOv* addUioh «dd the figures downwaxb. 



10 SlftPLE ADMTIOW. 

11. An estate being shared equally between six heii.^^ 
the portion of each heir was 37542 dollars ; what is the 
amount of the whole estate ? Ans. $ 225252. 

12. An army consisting of 52714 infantry, 5110 cavalry, 
6250 dragoons, 3927 light-horse, 928 gunners, 1410 pion- 
eers, 250 sappers, and 40$ miners ; . what is the whole 
number of the army ? Ans. 70996. 



FEDERAL M0NE7.. 



t 



Or, the Currency of the United States, 

TABLE. 

10 mills (m) make ^ 1 cent, marked c. 

10 cents ^ 1 dime, d. 

10 dimes 1 dollar, dol. or $. 

10 dollars 1 Eagle, E. 

As the denominations of Federal Money increase in a 
tenfold proportion, they are added and subtracted like whole 
numbers. A point called a separatrix or decimal point, is 
placed at the right of the dollars, to separate them from the 
inferioE denominations. In practice, dimes and eagles are 
disregarded in naming numbers. The dimes are read as 
cents, and the eagles as dollars : thus, $12.75 is, 12 dol- 
lars 75 0|nts ; not 1 eagle, 2 dollars, 7 dimes, and 5 cents, 

.Rule. Tlace dollars under dollars, cents under cents, 
&c., and add as in whole numbers ; and put the separatrix 
in ^<3 sum total, under the separating points above. 

If the cents are less than 10, a cipher must be put in the 
place of dimes. 



■. (1) 


(2) 


(3) 


$ dc m 


$ dc 


dcm 


139.867 


• 4319.9 9 


.9 7 6 


1273. 5 9 4 


3287.8 


.4 5 8 


9807. 6 


1829.16 


.629 


7695.2 4 


130.01 


.5 8 3 



$18916.301 



4. 
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8IMPL£ SUBTRACTION. IX 

4. What is the sum of 140 doll«rs 9 cents, 24 dollars 16 
cents, 5 dollars 25 cents, 5 dollars 5 c^uts, and 304 dollars 
8 cents 9 mills ? Ans. $ 478,639. 

5. A man left his estate to his two children ; who, after 
payment of the dehts amounting to 645 dollars 75 cents, 
received each 3S42 dollars i,- how much was the whole 
estate ? Ans. $ 8329.75. 

6. If I owe to A, 60 dollars and 8 cents; to B, 12 dol- 
lars more than that sum ; and to C, 75* cents more than, to 
both the others : how much do I owe them all ? 

Ans. $265 07. 

7. What is the amount of a bill, the items of which are, 
2J- yards^ ei broadclotluat 8 dollars per yard ; 3 yards of 
kerseymere, at' 10 dollars ; a yeg^ pattern, at 2 dollars 50 
cents, and trinunings for rest, 75 cents ? Ans. $ 31.25 

8. Three men were to pay a certain sum of money : A 
paid 25 dollars 5 cents ; B twice as much ; and C as much 
as both : what was the whole sum paid ? Ans. $ 150.30. 

QUESTIONS. 
1. Why do you set units under units, tens under tens, &c. 1 



\i. Wbj do you set units under units, tens under tens, &c. 1 
2. Why do you carry 1 for every ten in the sum of any column t 
3. Why at the lasticbluifDi do you write the whole number 1 - 

4. Why is Federal Money added and subtracted in the same manner 
%s whole numbers 1 

5. What is.the^use of the decimal point in Federal Money 1 

6. Does tiie operation o{ counting belong to Numeration or Additioat 



SIMPLE SUBTRACTION. 

Subtraction is taking a less number from a greater, in 

> order to find the difference or ce;[nainder : thus, 4 dollars 

taken from 6 dollars, the remainder or difference is 2 
dollars. 
' The greater number is called the minuend^ and the \ess^ 

the subtrahend, 
\ The sign denoting subtraction is a horizontal line at the 

right of the minuend, as 8—3=5, read, 8 less* 3 is equal 
to 5, 



12 SIMPLB SVBTAACTION. 

Rdls. Set the lem number under tjas greater, units under 
units, tens under tens, <&c. ; and beginning at the right, 
take each figure in the lower number from the one above it, 
and set down the remainder : but if the lower figure is 
greater than that above, add ten to the upper figure, then sub- 
tract, and carry one to the next lower figure. 

Proof. Add the remainder to the subtrahend, and the 
sum, if the work is right, will be equal to the minuend. 



Minuepd 



(1) 


(2) 


(3) 


84736 


765249 


879647 


52914 


439186 


64938 



Remainder 31822 



Proof 84736 



As we caiinot take a larger number from a less, when 
the lower figure exceeds that above it, it is necessary to 
increase the upper figure before subtracting. We are there- 
fore directed to add ten to it. This, of course, increases 
the whole minuend, by as much as we add; to balance 
which, and preserve the relative value of the two numbers, 
1 is added to the next lower figure, or (which has the same 
effect) 1 is taken from the next upper figure. 

Adding the remainder to the subtrahend, is merely re- 
storing to the minuend, what was taken from it. 

4. Sir Isaac Newton was bom in the year 1642 ; how 
old was he at his death, which occurred in 1727 ? 

Ans. 85 years. 

5. Noah's flood happened in the year of the world 1 656 ; 
how long from that event to the birth of Christ, in the year 
4000 ? Ans. 2344 years. 

6. Gunpowder was invented in the year 1330 after 
Christ, and the art of printing in the year 1441 : how long 
from each of those events to the current year 1836? 

7. The ^lariner's compass was invented in Europe in 
the year 1302 ; how long since that event to the present 
ywir? 



"«^ 




dlMPLE SUBTRACTION* ||^ 

S. A man having 586 sheep, wishes to increase his 
flock to 1250 : how maiiy must he buy ? Ans.,664. 

9. What number added to 96+ 142+312, will make 648 T 

Ans. 98. 

10. A man having a flock of 576 sheep, sells to three 
several persons, 50 sheep, 84 sheep, and 96 sheep : how 
many hab he left ? Ans. 346. 

SUBTRACTION OF FEDERAL MONEY. 

Rule. Place dollars tinder dollars, cents under cents, 
&c, ; proceed as in whole numbers, and put the separatrix 
in the remainder, under the decimal points above. 

(1) (2) (3) 





$ c 


$- c m 


$ c m 


From 


75.48 


246. 05 6 


6327. 86 5 


Take 


58.76 


218.607 


4961. 



Ans. $16.72 



^ 4. From 36 dollars 5 cents, take 28 dollars 60 cents. 

Ans. $ 7.45. 

5. From 2 dollars, take 5 dimes and 5 mills. 

Ans. $1.49^. 

6. From 2 dollars, take 7 cents. Ans. $ 1.93. 

7. From 4 dollars, take 75 cents. Ans. $ 3.25. 

8. Owing my neighbor 60 doUars, I paid him at one 
time, $9.50 ; at anoSier, $15 ; at another, $30.75, and at 
another, 62^ cents ; how much was then due him ? 

Ans. $ 4,12J. 

9. A man paid for two sheep, 7 dollars 50 cents, and 
for a cow, twice as much lacking 75 cents ; how much did 
she cost him? Ans. $ 14.25 

QUESTIONS. 

« What do the terms MinAend and Subtrahend mean t 
Can a greater number be taken from a least 
What reason can you assign for your answer t 
What relation has Subtraction to Addition 1 
Woct effsct has suhtnctmn on the minuend T 



\ 
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8IMPLS MULTIPLICATION. 

SIMPLE MULTIPLICATION. 



Multiplication is increasing or repeating the greater of 
two numbers given, as often as there are units in ihe less 
or multiplying number : hence it performs the work of 
many additions in the most compendious manner. 

The signs used to denote multiplication, are (x) or {.) ; 
thus 6x2=12, and (6.2)=12 signifies, that the product of 
6 by 2 is equal to 12. 







MULTIPLICATION 

* 


TABLE. 






T 


2| 3 


4 5 


6| 7 8 


9 

> 


10 


11 


12 


2 


4 6 


8 10 


12 14 16 


18 


20 


22 


24 


3 


6 9 


12 15|18 21 24* 


27 


30 


33 


36 


4 


8 12 


16 20 


24 28 32 


36 


40 


44 


48 


5 


10 15 


20 25 


30 35 40 


45 


50 


55 


60 


6 


12 18 


24 30 


36|42 48 


54 


.60 


66 


72 


7 


14 21 


28 35 


48 49|56 


63 


70 j 


77 


84 


8 


16|24 


32 40 48 56 64 


72 


80 


88 


96 


9 


18 27 


36 45 


54 63 72 


81 


90 


99 


108 


10 


20 30 


40 50 


'60 70 80 


90 


100 


110 


120 


11 


22 33 


44 55 


66 77 88 


99 


110 


121 


132 


12 


24 36 


48 60 


72 84|96 


108 


120 


132 


144 



I. If the multiplier does not exceed 12. 

Rule. Multiply each' figure in the multiplicand by it, 
carrying 1 for every 10 aa in addition of "whole numbers.* 



EXAMPLES. 



1. What number is equal to 3 times 425? 

425 multiplicand. 
3 multiplier. 

1275 product. 



* For the method of pxoof, see Dhriikm. 
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SIlciPLE 


• 

V 

• 

MULTIPLICATION. 


• 

• 

• 
15 


(2) 
Multiplicand: 84635 
Multiplier 3 


■(3) (4) 
6432 4345 
4 5 


7085 
6 


Product 





That Multiplication is a short way of performing several 
additions, may be shown' by setting down the multiplicand 
as many times as there are units in the multiplier, and 
adding up the numbers. Thus, in the first example : 

425^ 

425 

425 

It will be seen that the sum of the — — 

addition in this case, is the same as the 1275 

product of the multiplication. 

6. There are 320 rods in a mile ; how many rods are 
there in 7 miles ? Ans. 2240. 

7. How much will 658 barrels of beef come to, at 8 dol- 
lars a baiyel ? Ans. 4264. 

8. There are 9 square feet in a square yard : how many 
square feet are there in 1297 yards? Ans. 11673. 

9. A drover bought 1652 young cattle at an average 
price of 12 dollars per head : wha^t did they come to ? 

■ Ans. 19824. 

XL When the multiplier consists of several figures. 
Rule. Set the multiplier under the multiplicand : multiply 
by each significant figure separately, placing the first figure 
of each product directly under its own multiplier ; the sum 
of all the products will be the required product. 

1. What number is equal to 47 times 4p5 ? 

Multiplicand 465 
Multiplier 47 

3255 

1860 



Product 21856 



16 



SIMPLE MULTIPLICATION. 



The efTect of "placing the first figure of each product 
exactly under its multiplier," is to increase the product of 
those figures in the multiplier, which have a local value, 
according to their distance from the place of units. Thus, 
in the foregoing example, 4 standing iJi the place of tens, its 
product will be ten times as great as if it stood in the place 
of units ; and by removing each figure one place towards 
the left, the whole product is, increased tenfold. In other 
words, the 4 is in fact 40, and its product expressed in full, 
is 18600, which being placed for addition, under that of the 
7j will bring the significant figures into the positicm in 
which they now staaad. 

(3) (4) 

2. MultipUcand 75628 64285 48053 

MultipUer 409 64 82 



680652 
302512 



Product 



30931852 4114240 3940346 



5. Multiply 96038 by 6007. Ans. 576900266. 

6*. Multiply 75649 by 579. Ans. 43800771. 

7. Multiply 29831 by 952, Ans. 28399112. 

8. Multiply 25238 by 1217. Ans. 30714646. 

9. A merchsmt had 25 bales of cloth, each containing 12 
pieces, and each piece consisting of . 15 yards : how many 
yards were there in all ? Ans. 4500. 

10. A clock strikes 78 times in 12 hours, or half a day ; 
how many times does it strike in 365 days ? Ans. 56940. 

III. When there are ciphers on the right hand of either or 
both of the factors. 

Rule. Place the significant figures under each other, 

and multiply theT#^ and to their product, annex the ciphSrs 

standing at the xi^ht of the factors. qv 

EXAMPLE. g^Q^Q 

As ciphers have no eflect on the re- 34000 

suit, except, by throwing the significant — ; 

figiures into a higher place, to mcrease 3784 
the final product, the reason of the rule 2838 
is obvious. 



3216400000 



SIMPLE MULTIPLICATION. |7 

2. Multiply 47000 by 120. Ans. 6040000. 

lY. When the multiplier is equal to the product of two 
cihernumhers. 

Rule. Multiply by one of the two numbers, and multiply 

its product by the oth^r number. 

EXAMPLE. 

1. Mtiltiply 41364 by 42 
43=7X6. 7 



289548 product of 7, 
6 



1737288 product of 42. 



It is evident in this example, that the product of 42 is 
equal to 6 times the product of 7, because 42 is 6 times as 
many as 7. 

2. How many yards of cloth in 29 pieces of 27 yards 
each? 27=9x3. Ans. 783. 

3. Multiply 649 by 56. 

4. Multiply 7028 by 81. 
6. Multiply 2586 by 72. 
6. Multiply 9407 by 96. 

V. To multiply hy 10, 100, 1000, ^e. 

Rule. Annex to the multiplicand the ciphers in the 
multiplier. 

1. MulUi^y 462 by 10. Ans. 4620. 
Annexing a cipher to the risht hand of a number, throws 

evety figure one place toward the left, and consequently 
increases its value ten-fold ; that is, multiplies the whole hy 
10. Annexing 2 ciphers removes every figure two places 
toward the left, and so on. ^ 

2. Multiply 568 by 100 Ans. 56800. 

3. There are 1000 mills in 1 dollar : how many mills in 
$35 dollars ? Ans. 625000. 

4. Multiply one million by one hundred thousand. 

VI. If either of the factors consist of the denominations of 
Federal Money. 

The separatrix in the product must foe as many places 

frem the riis^htt as it is in that fact-or. 



•f-f 
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la SIMPLE MULTIPLICATION. 

EXAMPLE. 

1. What will 15 yards of broadcloth come to, at 5 dok 
lars, 62 cents, and 5 mills, per yard ? 

$ cm 

5.625 

15 



28125 
5625 



Ans. $ 84.375 



2. What will 56 lb. of pork come to at 6 cents per lb. ? 

56 
.06 



Ans. $3.36 



3. 56 bushels of potatoes at 33 cents per bu. 

Ans. $ 18.48 

4. 27 yds. of shirting at 76 cents per yd. Ans. $ 2 0.25. 

5. 48 lb. of cheese at 7 cents per lb. Ans. $ 3.36. 

6. 29 Ib.^ sugar at 14 cents per lb. Ans. $ 4.06« 

7. 601b^f test at $1.12 cents 5 mills per lb. Ans. $67.50. 

8. 20 reams of paper at $4.25 per rm. Ans. $ 85.00. 

9. 13 yards of silk at $1.25 per yd. Ans. $ 16.25. 

10. 50 bushels of wheat at 75 cents per bu. Ans. $ 37.50. 

QUESTIONS. 

■ Does it make any difference in the product, which of the two gnren 
numbers you make the multiplier % 

Why is the largest number usually made the multiplicand, and the 
smallest the multiplier 1 

Multiplication is but another method of performing addition, it i^ 
then indispensable in practice 1 

Why do we place the product of the second figure in the multiplier, 
one place to the left of the product of the first figure 1 

Whv in multiplying do we begin with the lowest figure in the 
multiplier, rather than the highest f 

Provided We place the products for addition, in the order of their 
respective values — does it make any difference in the result, which 
figure of the multipler we conunence with 1 

If you annex three ciphere to the right hand of a mBabflr, haw 
much is its value inereaaea \ 



1 

I 



_ — IMf ■ 
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SIMPLE DIVISION. 

Division is the operation, by which we find how many 
times one number is contained in another, and is a concise 
way of performing several subtractions. Throe principal 
parts are to be noticed : 

1. The Dividend, or number fo be 'divided. 

2. The Divisor, or number by which it is divided. 

3. Tlie Qufitient, or result of the division, showing how 

many times the divisor is contained in the dividend. 

When the divisor is not contained in the dividend an 
exact number of times, what is over or remaining after the 
division, is thence called the Remainder; it must of course, be 
less than the divisor. 

The sign comraonlj^ used to denote Division, is -r 

thus, 12-r3=4. Division is alsp indicated by placing the 

divisor under the dividend with a line between them : thus, 

12 

-^=4, which is read 12 divided by 3 equals 4. 



2 in 2 Itime 
2 in 4 2 times 
2 6 3 



DIVISION TABLE. 

3 in 3 1 time 
3 in 6 2 times 
3 9 3 



4 in 4 1 time 
4 in 8 2 times 



2 
2 
2 
2 
2 
2 
2 



8 
10 



4 
5 



12 6 
14 7 
16 8 
18 9 
20 10 



3 
3 
3 
3 
3 
3 
3 



12 
15 
18 
21 



4 
5 
6 

7 



24 8 
27 9 
30 10 



4 
4 
4 
4 
4 
4 
4 
4 



13 
16 
20 
24 
28 



3 
4 
5 
6 
7 



32 8 
36 9 
40 10 



5 in 5 1 time 
d in 10 2 times 
5 15 3 



6 in 6 1 time 
6 in 12 2 times 
6 18 3 



7 in 7 1 time 
7 in 14 2 times 



5 
5 
5 
5 
5 
5 
5 



20 
25 
30 
35 



4 
5 

6 

7 



40 8 
45 9 
50 10 



6 
6 
6 
6 
6 
6 
6 



24 
30 
36 
42 
48 
54 



4 
5 
6 
7 
8 
9 



60 10 



7 
7 
7 
7 
7 
7 
7 
7 



21 
28 
35 
42 
49 
56 
63 



3 
4 
5 
6 

7 
8 
9 



70 10 



.<}0 SIMPLS BIYISIOir. 

8 la 8 i time 9 in 9 1 time 10 ia 10 1 timm 

8 in 16 2 times 9 in 18 2 times 10 in 20 2 tim^t 

8 24 3 9 27 3 10 30 3 - 

8 32 4 9 36 4 10 40 4 

6 40 5 9 45 5 10 50 5 

8 48 6 9 54 6 10 60 6 

8 56 r 9 63 7 10 70 7 

8 64 8 9 72 8 10 80 8 

8 72 9 9 81 9 10 90 9 

8 80 10 9 90 10 10 100 10 

11 in 11 1 time 12 in 12 1 time 

11 in 22 2 times 12 in 24 2 times 

11 33 3 12 36 3 

11 44 4 12 48 4 

11 65 5 12 * 60 5 

11 66 6 12 72 6 

11 77 7 ' 12 84 7 

11 88 8 12 96 8 

11 99 9 12 108 9 

11 110 10 12 120 10 

Rule. Find how many times the dyivisor is contamed in 
as many of the left ha]|d figures of the dividend, as are just 
sufficient to contain it, and set the result on the right of the 
dividend, for the first quotient figure ; multiply the divisor 
by it, and place the product under the part of the dividend 
taken ; subtract it there&om, and to the right of the remain- 
der, bring down the next figure in the dividend : divide 
this number as before, and thus proceed until every figure 
in the dividend is brou^t down. 

Proof. Multiplication and Division reciprocally prore 
each other. If the product of two numbers be divided b^ | 

either factor, the quotient will be the other factor ; and if . 

the divisor and quotient of a division be multiplied to- 
gether, and the remainder — ^if any— >be added, ihA product 
will be the dividend. Therefore, 

To prove Multiplieatton 

Divide the product by the multiplier, and the quotien 
will b« |!^*» TY^iv*ir»li<':^T>4 



BlUPLB DIVISION. 



To prove Division. 
Multiply the quotient and divisoT together, and add the 
Temaiiide^ to the product, and the result will be the dividend 



1. Divide 9391 by 4. 
4)9391 (2347} qwitieat 



3. Divide 1633 by 12. 
12)1632(136 quotient. 



3 remainder. 



1632 proof. 



sooc 



The process of Division may be analyzed 
4)9391 
■ The first figure in the dividend, 
(9,) stands ih the fourth place, and 
is therefore thousands', 4 is con-^ 
uined in it 2000' times, with a re- 
mainder of lOOO.f In order to 
divide this remainder, we unite to 
it the next figure, (3,) which, stancl- 
- iag in the place of hundreds, make 
1300; 4 is contained in 1300,300 
times, with a remrinder of 100. 
The next figure (9) b^g united 
to this remainder, maizes 190, and . 
4 is contained in it 40 times with 
a remaindpr of 30 ; and the last 
figure brought down makes with 



IB*^^ 



this;z 



4 is contuned in 
wi<ti a reminder, of 3 units. The several 



' Or robtnct it from Ihe dividend, and the remtindei will equal the 
product of the diriabi ind ({ootient. 
fllie quotient fig-iM^eingtbounuids.ibediviuiT is not c< 



«. - - SIMPLE DIVISiAn. 

quo^enU tieiog added up in their proper order, make 3347, 

the entire quotient. , 

In the actual division, however, ihe succeBaive figures of 
. 4he dividend may all be treated as imits, and the ciphers in 
the aei^ial quotients omitted, as their pfeces are to'be sup- 
plied^J^ the, successive quotient figures. 

iNoTE). The remainder may either be carried out to Ihe 
,^g!it of the quotient, with a hne between, or be placed 
-"above ^e line, and the divisor belorf, ij> the form of a 
fraction,* ,_ ...» 

To know how ma;^ times the divisor is contained m the 
ra|ten at any. one di\^sion. 
figures in the divisor is e^af to the 
iken in the dividend, divide the firftt in' 
irst in (he divisor ; if the munber taken 
id those in the divisor, divide the first 
by the fijst in the divisor, making al- 
es fftrwhat you may have to car^ for j' 
' the left halwl figure, but one, of the 



845)9461(11 




ffta 


84fi 




11 


lOii 





849 


939S 



' A 



Remainder 166 , 

~ , 9461 proof. 

""^ Divide 74638105 by 37. Ans. 2017246A. 

^. Divide 4637064283 by 57606.' Ans. B0496jtMi. 

'*B. Dii-ide 72(»1365 by 5201. Ans. 13861^t. 

7. If a man's income be 3496 dollars ayear; howrauclj 

* Thia ftBctional erpreasion for s remainder, will be battertndentood, 
when the subject of fractiona comas to be tre«e4 ot TWien both the 
terms csn be divided, by iny nvuntt^r wilhwt MIfiainttt, it ihould be 
reduced in thi« mtnncr. I ^ 



|II1PLB DITISlOIf. 'ft 

fa it a week, allowing £2 weeks to the year ; 'and how^uctt 
a day, thire hieing t days in a ^eek. " • Ans,, $ 48 a week, 
( , ■ * $ 6| a day. 

beieqii 

many » 
• fO. 1 
5646 g 
gallons. 

. IL \ 

" Tfiei 

c«|s. ] 
.dend wi 



I 7. A yard is 3 ^et :>hoT many ySrds art there in 5392 

/ feet? ... , , , Ans. 1764. 

■ f- ■■ ' , -8. At 4 dollars a' head, how maay sheep can be pur- ^ 
I, chaaot! with 2684 dollars ? . . * Ans. 671. * 

9..4Iqjr many yaidn of cloth, kt 7 Jollafs a yawi, can bn 
i purchased ^11^41 dollars ? f Ans. 6|),, . 

L 10. If 8f|#iian^ income be 1246 dollars a year; h« 

" much IB it per calendar month ? " Ana. $ Im. ^ 



Divjiiou. 
•esite* numblf, oTtd eaa At 



lOStf factors, and ihe.quo- 
fkbtoii the .last quoneh' 



iltipljrthe first divUorand 
He pr<)(^ct add the'firBt 





B'iret divisor ' "9 * 
L^maihd^ 5 • 




f'iist i^^i^Her 4° 




■Whole ■lender 49 " " 




.Aii8:2536^f. 




BS of multiplieation by' a 

iSently be contained in 
!, the wVle divisor. Ite. 

imes as large as the true 
• by 8 leduces it»to -sn 


equality -wif^^^uoueat ol TH 

2. Divide ^HBy 32. - 

3. Divide 9MW)y 48-. 

4. Divide.29l»E0 by lt)8. 
,5. Divide 2316 by 96. " ' 

6. Divide 2025 by*132. 


Ans. 11154^ 
Alls. 194751. 
'Ans. 2690. 
ins. ^24 4 . 
Ans. 15,V, 



'.. •■ A eompimfs number, Is onb which is the ciact prodifat of "'<■'" 

\ cmallcr numbers ;lhii^jM«p 6X4. 

t True ramaindor". ^n'l»ne eiample, Ihe'ramaiiMer 4, (after "the rttsl 

• - -. fi^'on,) united to the quotent haciiomAXy, makes the secofij diTidtLul 

' 'S^t" Aftai the second ffivision, theis is, therefore, a r^oafoder of S j, 

^ 1^1^ being reduced lo-MMmpropei fraction, makes 4$. 'This is to M 

^^ di7id«dbT thel>sti5ivi»ot(9),ar.rlgiveBiis^*. . 



* , SIMPLE DIVIBIOIT. » 

IV. To'dividebtf 18, 100, 1000, ^-c. 
' ■ Rule. Cul off as, TQany figures from the rigfit of the 
&Tidend, as there ai^ ciphers in the divisor. The figures 
^ on ihe leflfirf the poin^wiU be the quotient ; and those on 
thi riglH ^e iemaindei.r 



(10 =765.4. ■. 
,-rilOO fc=7a.M 
f Jft00=i=7.854 



Ans. 785A: 

Ans. 78^, 



Multiplyiiig,a numbvk by 10, 
uid ^yiduig it \ij 10, dinunjlihc 
■ former is effected ty removing « 
farther from the wiit'a place j tl 
onf place tieartr. 

V. Whea there are ciphers tm ih^right^nd of l/ie divis^. 

Riil,E. Cut off the cijd^^h^aaj^|MHmber of places 
.from the right of tW^^BKra .-^B^Rding, omit the 
figures cut off, and annex uose pt the dividend (o the le-'^ 
mainder, if any; otherwise, the figures cut off from theV 
dividend ye the remainder. HE 

^ 1. Divide 3704196 by20. 3. Divid« 3691S3 by7100 

2|0)370419|6 71[00)3691|83(51i«« Ans/ 

» 35S m 

Aiw.n85209i^ -,— , ,^ 



3. Divide 2976435 .by 2800. 

4. Divide 9400630^iB4700. ^ 

5. Divide 6749802 H^flOO. 
.6. Divide 4872036 by reOO. 

When tm divid«)d is Federal Money, the operation Is ■ 
he aamo as in Division of whole numbers, and th« only 



*«. 



7 
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3Q SIxMPLE DIVISION. * 

* 

difficulty lies in determining of what dengminatiotis the 
quotient consists.* • 

When the divisor is a whole number, the quotient may 
be regarded as consisting wholly *of*the lowest denomina- 
tion of the dividend. If that be dollars find ceifts, the quo- 
tient may be considered as so mai|y cents. 

If there be dollars only^ the remainder (if afty) may be 
•reduced to cents, by adding 2 ciphers, and continui/ig ^ 
the division ; or, it may be reduced to mills by adding* 3 < 
ciphers. 

1. The cos^^Giliushels of barley, being $ 45.75 ; how 
much is it ^ ba^K ? Ans. 75 cts. 

2. If IS^he^cpst $ 33.75 ; how much is it a head? 

^ ^ ; 15)33.75(225 cents, or $ 54.25 

As onl^wo places of 30 

f^res are assiffiied to —. 

cents^ these ju^^^be 
separated by3^^Bfe.l| 
point from thoRiSve,' 
*^ which are doUars. If 
V there are miils in the 
V l^idend, the point falls — 

■Eree places from the 
light. 

» 

3. Dividp$61l9 equally among 5 men. 

To the remainder (1) in this 



« 



» 



-f 




ejcample, two ciphers are an- 122.20 

nexed for cents. — 



• 



Ans. $ 122.20. 

4. Divide $ 171.55 by 47. Ans. $ 3.65. 

5. Divide $ 7913.576 by 209. Ans. $ 37.864 

6. A bunch of quills, consisting of 25, is sold for $ .625 ; 
how muph is it a piece ? tt Ans. 25m. or 2^ cents. 



-V 



* Federal Money will be treated of more at large, under the head of 
DecinuUf, to which it properly belongs. 
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SUPPLEMENT. Jt7 

QUESTIONS. • 

What docs the quotient in division show 1 

Why must the remainder always be less than the divisor 1 

De&ie the three principal parts in division. 

How do we know what number of figures in the dividend to take at 
each step of the operation t 

Division " is a concise way of performing several subtractions :" — 
work the following question by both methods, and show which is the 
shortest — 

There azp in a vessel 17 quarts of water, how many times could a 
gallon measure be filled full from the vessel 1 

Can a less number be divided by a greater 1 

If a number be divided by unity, (1) what will be the quotient 1 

If a numbei^be divided by less ttan unity, (4 for example,) ought the 
quotient to be more or less than the dividend! 

Of two numbers as divisors, with the same dividend, which gives the 
laigest quotient, the greater or the less divisor 1 

In proving division, why .is the remainder tdded to the product of the 
divisor and quotient 1 



i 

SUPPLEMENT TO 

MULTIPLICATION AND DIVISION. 
It When the multiplier has a fraction united to it^ €ts 6\f 

Take the parts of the multiplicand denoted by the frac- 
tion, and add them to the product of the whole number. 

Multiplpng by 1, gives us the multiplicand for a pro- 
duct ; therefore, multiplying by -J, -J-, &c,, must gire J, -J, 
(according as the fraction may be,) of the multipucand. 

1. What will 720 banels of flour come to, at $ 6^ per 
barrel ? 

i)720 At $ 6J J)720=180 

6 6 3 



4320 4320 540 
360 540 



Ams. $ 4680 Ans. $ 4860^ 



28 SUPPLEMENT TO 

2. 48 men were to receive $ 5|- a piece ; how many dol- 
lars paid them ? 

3. What will 15 tons of hay come to, at $ 7f a ton ? 

* 4. A farm of 156 acres was sold for $ 34|^ ah acre : how 
much did it come to 1 

To divide by a mixed number ^ as 5^, 5|^, 6fC. 

Multiply the whole nuipber by the lower term of the 
fraction, add the upper term to the product for a divisor ; 
then multiply the dividend by the lower term of the frac- 
tion and divide. 

1. There being' 5^ yards in a rod, how many rods in 682 
yards ? 

5x2-fl=ll 682X2=1364^11=124 Answer. 

2. How many barrels of flour at $ 5f , can be bought 
with $ 500 ? Ans. 86|f . 

3. 31 J gallons to the barrel, how many barrels in 485 
gallons? I Ans. 15|f. 

II. Operations in arithmetic, may often be considerably 
shortened, by a little iattention to the relations of numbeis. A 
few examples Jire adduced of contractions in multiplication. 

Suppose it were required to multiply a number— ^ay 
746382— by 999. 

Multiply it by 1000 746382000 

Subtract the multiplicand 746382 

Ans. 745635618 



Here it is evident, that the product of 1000 exceeds the 
product of 999, by once the multiplicand. 



Multiply 4532 
By 639 

63=9X7. 40788 
285516 


Multiply 4532 
By 963 

40788 
285516 


Ans. 2895948 


Ans. 4364316 



'ipp ' 



^mi^nm 



wiii""'«.yi,.^ 



MTJLTIPUCATION AN© DIYISiaK. It 

In both the foregoing examples, we multiply the product 
of 9 by 7 : because 63 is equal to 7 times 9. But, because 
the 9 in the last example, stands in the place of bmidreds^ 
the product of the other two figures is set two places to- 
ward the right. 



(1) 

Multiply 785460 
By 14412 

144=12X12 — 49: 

9425520; 
113106240 



Ans. 11320049520 

4 



(2) 

Multiply 40788 
By 497 

:'rx7 

285516 
1998612 



Ans; 20271636 



18«:6X3 



(3) 

Multiply 576 
By J 86 

3456 
10368 

Ans. 107136 



Multiply 576 
By 618 

3456 
10368 

»—*——■ ■■■■ 

Ans. 355968 



It will be percffiyed, that it is indifferent in what order 
the figures of the multiplier stand, or which one of them is 
firsf multiplied by ; the value of the products depending 
alone on their local position. 

Whenever the multiplier has in it a figure, and the 
multiple* of that figure, this contraction may be used. 

The following combinations will exhibit multiples of 6. 
126, 186, 246, 306, 366, 426, 486, 546, &c. ; or placir.g 
the 6 first : 612, 618, 624, 630, 636, 642, 648, Ac. 



* BjT nudhj^ it meant, the exact product of any number by antiitTier 

(3") 



30 SUPPLEMENT TO 

EXAMPLES. 

Multiply 8340745 by 64324* and by 64432. 
Multiply 61524 by 273 and by 327. 
Multiply 342516 by 7209 and by 9072. 
Multiply 587632 by 903 and by 309. 

III. When a number is to he multiplied hy a second^ and 
that product to be divided hy a third, it is of ten practicable to 
abridge the operation. 

For ejxample : If it were required to multiply 420 by 
18, and divide the product by 6. 

18—6=3x420=1260. 

Here it is quite evident, that multiplying by the sixth 
part of eighteen, is equivalent to multiplyii^ by the whole 
number, and taking the sixth part of the product. 

Multiply 174 by 48, and divide the product by 12. 

48-^12=4x174=696. 

IV. When the multiplier and the divisor can he reduced 
proportionally^ hy dividing both hy the same number, the quo' 
tientsmay he substituted for the numbers themselves. 

1. Multiply 81 by 24, and divide the product by 36. 

24-rl2=2 

36~-12=3 81x2-3=54 Ans. 

In the following examples, multipUcalion and division 
will be indicated by their appropriate sig^s* 



2. 84x56-7-14= 



3. 84x14-7-56=; 



4. 126X72-r48= 



6. 8094x96-r32= 



6. 5728X49^56= 



7. 


75x21-7- 7 


8. 


375 X 7-f-21 


9. 


140x36-r84 


10. 


4783x39—13 


11. 


5204x28-r56 



♦ OT'<^<^'Tf» •.hi* fi^ rr- '"^ V / ** "^r'^ '^? — ^ X ^- 



■^p 




MULTIPLICATION AND DI 



#c 



ON. 



81 



For convenience in these operatigps, place the terms of 
the dividend ahoxp a horizontal line^^^^vith a sign of multi- 
plication between, and the terms of the divisor beneath ; 
then divide any term above, and any one belovir the line, by 
some number which will divide both without remainder ; 
and substitute the quotients for the terms themselves. 
Thus : 

12. 132X56^24X7. 

Dividend 132x56 HXS 44 

-a: — , or 44 Ans. 

Divisors 24X7 2X1 1 "^ ^ 

Dividing the first two terms by 12, and the other two by 
7 ; and again dividing two of the quotients by 2, we obtain 
11X4 If a perpendicular line be used, and the terms set 

. under each other, the sign of multiplication may 

1X1 be omitted. 



13. 64X18X48^16X9X12. 

4 

2=^2 Ans. 
4 



16 


64 


1 


9 


18 = 


r 1 


12 


48 


1 



14. 48X25-T-32X15. 



32 

15 
But one 



48 4 
25=3 



6 2 

5=1 



5=2i Ans. 
line is necessary in the operation, as the quotients 
may be placed at the right or the left of their respiective terms, 
which should have a pencil drawn across them, to show that 
they are disposed of. The quotients may again be divided, if 
any two on opposite sides of the line are divisible by a com- 
mon number. When the division is finished, the numbers re- 
maining in the dividend are iriultiplied, and their product di- 
vided by the product of those remaining in the divisor. 

15. 80x9x21-r60+6Xl4i 



60 


80 3 


6 


9=2 


14 


21 2 



3=3 Ans. 

r 

3 
Questions to exercise Multiplication and Diviston. 

1. There are 20 pieces of cloth, each containing 27 
yards ; and 49 other pieces, each containing 75" yards ; 
how many yards are there in both the pieces ? Ans. 4215. 

2. A person dying, leaves * an estate of 4500 doUats to 
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be divided equally an^g 5 children : what is the share ot 
each ? 9 Ans. $ 900. 

3. How many times can 24 be subtracted from 1476 ? 

Ans. 61^ times. 

4. If 2550 lb. of butter ate to be packed into firkins, 
30 lb. in each ; how many £rkins will be required. 

Ans. 85. 

5. A fanner paid 7950 dollars for a farm ; he sold 50 
acres for 40 dollars an acre, and the remainder stood him 
in 35 dollars per acre : how much land did he purchase ? 

Ans. 220 acre^t. 

6. The product of the divisor and quotient being 800, 
the quotient 32, and the remainder 17 : what is the <£ivisor, 
and what the dividend ? a 5 ^i'^sor 25. 

^"^- \ Dividend 817. 

Note. See the method of proof for multiplication and 
division. 

7. $ 17155 prize money were to ba divided among 47 
seamen : how many dollars had each ? Ans. $ 365. 

8. $ 6560 were divided equally among a certain number 
of men ; half a share (amounting to $ 41) was paid down, 
and the residue in 3 months : how many men were there ? 

Ans. 80 men. 

9. A field is to be fenced, two sides of which are each 
63 rods in length, and the other two are each 42 rods ; — 
allowing 9 rails to a rod , how many will be required 
to fence the field ? and if there are 7 rails to a length, how 
many lengths will there be ? a 5 ^^^^ raSis, 

^^' } 270 lengths 

10. The product of two numbers is 9594, and the multi- 
plicand 246 ; what is the multiplier ? Ans. 39. 

11. The number of sheep in two separate fiocks is 340 , 
the larger fiock has 40 more sheep in it than the other : 
how many sheep are there in each flock ? Ane 5 ^^^* 

^^^' i 150. 

12. If a quantity of provision will last 324 men 7 days ; 
how many men will it last one day ? Ans. 2268. 

13. A garrison of 527 men have provision sufficient to 
last 47 days, if each man is allowed 15 oz. per day ; how 
many men would it serve the same time, if each man were 
allovrftd 5 oz. a day ? Ans. 1581. 
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14. If a man perfonns a journey in 58 days, by travelling 
9 hours a day : how many hours is he performing it ? 

Ans. 522 
* 15. If by working 12 hours in a day, a man can perform a 
piece of work in 217 days ; how long would it take him to 
do it if he worked only 4 hours in a day ? Ans. 651. 

16. At 5 dollars a ream, how many reams of paper may 
be bought for 253 dollars ? Ans. 50f . 

17. At 7 dollars a<barrel, how many barrels of flour may 
be bought for §434 dollars ? Ans. 347f . 

18. At 9 dollars a barrel, how many barrels of beef may 
be beught for 3827 dollars ? Ans. 425f . 

19. Attfhe rate of 150 miles per day, how many days 
will it take a ship to make a voyage of 3000 miles ? 

Ans. 20. 

20. If 64 gallons of water in one hour, run into a cistern, 
containing 768 gallons, in how many hours will it be filled ? 
* Ans. 12. 

21. At 8 dollars a cord, how many cords of wood may 
be bought for 853 dollars ? Ans. 106f . 

22. How much indigo at 2 dollars per pound, must be 
given for 19 yards of broadcloth, at 7 dollars per yard. 

Ans. 66|. 

23. How many bushels of com, at 5 shillings per bushel, 
roust be given for 23 bushels of wheat, at 7 shillings per 
bushel ? * Ans. 32j. 



COMPOUND NUMBERS. 

Compound Numbers are such as express quantities con- 
sisting of different denominations, but of the same generic 
kind ; as Tons, Hundreds, Quarters, &c, ; Bushels, Pecks, 
Quarts, Phits. 

The following Tables of the denominations of Compound 
Numbers, are to be thoroughly committed to memory before 
entering upon reduction. 
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STERLING MONEY. 



The denominations of English Money aro^the pound, £. ; 
the shilling, s. ; the penny, d7 ; and the ^girthing, qr.. 



4 iarthings 


= Id. 


.Iqr. 


=x i ofld. 


12 pence 


= Is. 


Id. 


— ^ of 1 s. 


20 shillings 


= 1#^ 


Is. 


=• ^ofii:. 



In the rest of the tables, let th^ piTpil fofga^ for hixnselt 
the fractional part, which each inferior denomination is ot 
the next superior. , 



TROY WEIGHT.* 

The denominations of Troy Weight me, the pound, lb. ; 
the ounce, oz. ; the pennyweight, dwt. ; and the grain, gr^-* 

24 grains - - - = 1 dwt. 
20 pennyweights - = 1 oz. 
12 ounces - - - = 1 lb. 

By this weight aife weighed gold, silver, and jewels. 



apothecaries' weight. 



The denominations of Apothecaries' Weight are, th'i 
pound, ft ; the ounce, ^ ; the dram, 3 ; the scruple, 3; and 
the grain, gr. 

20 grains - - - = 1 S, 

3 scruples --- = 15, 

8 drams --- = 15, 

12 ounces . - - =i 1 lb. 



* ** The original of all weights used in England, was a graitif or con 

of wheat, gathered out of the middle of the ear and being well dried, 32 

of these were to make one penny-weightf 20 penny-wei^ts one oimce, 

and 12 ounces one pound. But in later times, it was thought sufficient*' 

'*i^ divide the same penny-weight into 24 equal parts, still called grains, 

• the lewit weight now in common use." — Ik. Hutton. 






9 
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This, like Troy Weight, has for its basis, grains, with 

|ome difTerent divisions in the higher denominations. It is 
' ttsed by apothecaries m compounding medicines. 



% 



AVOIRDUPOIS .WEIGHT. 

Tbe denooiinations of Avoirdupois Weighs are, the fmx 
T. "y thdjhttndred-weight, cwt. ; the quarter, qr. ; the pound, 
15. ;»the ounce, oz. -y and tb^ diam, dr. 

' 16 drams - - - ,= 1 oz. 

^ 16 ounces - - • = 1 lb. 

28 pounds' - - - = Iqr. 

4 (^luirters - - - = 1 cwt. 

30 hundreft-weight = 1 T. 

"By^ this are "Weighed all metals, except gold and silveV, 
and heavy and drossy articles in general* 

The whole weight of commodities weighed by Avoirdu- 
pois., including the box, «ask, &;c., containing them^ is 
called gross weight ; and what remains, after allowance for 
*he weight of the box, cask, <fec., and for probable waste in 
some kinds of articles, is called neat weight. 

In avoirdupois, a hundred weight is equal to 112 lb. In Him 
state of New York, however, it is fixed by statute at 1001b,, 
and the quarter at 25 lb. The fitness and convenience ol 
such a division, commends it to general adoption. 



CLOTH MEASURS. / 

The denominations of Cloth Measure are, the French 
A, Fr. e. ; the English ell, E. e. ; the Flemish cU, Fl. e • 
the yard, yd. ; the quarter, qr. ; aiM the nail, na. 

4 nails - - - - = 1 qr. 

4 quarters - - - = 1 yd. 

" 3 quarters - - - = 1 Fl. e. 

6 quarters - - - ±= 1 E.-e. 

6 quarters - - - = 1 Fr. e 



I 
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DRT MEASURE. 

The denominations pf Dry Measure are, the bushel, btb ;* 
the peck,pk. ; the gallon, gal. ; the quatt,-qt. ; the pint, pt. 

2 pints ------= 1 qt. 

4 quarts - -. - - - = 1 gal. 

8 quarts -• = 1 pk. 

4 pecks ---«-=: il,bu.* 

By this are measured grains, seeds, fruits, salt, &c. 



« 



WINE MEASURE. * , 



* The denominations of Wine Measure, are, the tun, T. ; 
» the pipe, p. ; the pimcheon, pun. ; the hogshead, hhd. ; the 
tierce, tier. ; the barrel, bL ; the gallon, gal. ; the quart, qt. ; 
the pint, pt. ; the gill, gi. 

4 gills -^ - - s 1 pt. 

,^ 2 pints - - - = 1 qt. 

' 4 quarts - - - = 1 gal. 

31J gallons - - - s= 1 bl. 

42 gallons - - - = 1 tier. 

63 gallons - - - == 1 hhd. 

84 gallons - - - = 1 pun. 

126 gallons - - - = Ip. 

2 pipes - - - = IT. 

By this are measured wines, spirits, cider, oil, &c. 



« 



BEER MEASURE. 



The denominations of Beer Measure are, the butt, bt : 
the hogshead, hhd. ; the barrel, bl. ; the kilderkin, kil. ; 
the firkin, fir. ; the gallon, gal. ; the quart, qt. ; and the 
pint, pt. 

■> . I ■■■■■■ I I ^mmmtmmm^mmmmmm 

* 8 buflhels - - - - U =3 1 quarter English, 
36 bushels ^ . . . s l chaldron of coal. 



• 
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2 pints - - - - = 1 qt. 

4 quarts - - - - = 1 gal. 

9 gallons - - - = 1 fir. 

2 firkins - - - - = 1 kil. 

2 kilderkins - * • =3 1 bl. 

* . 3 kilderkins - - - ss 1 hhd. 

2 hogsheads - - = 1 bt. 

NoTfi. The dry gallon contains 268^ cubic inches ; the 
wine gallon, 231 cubic inches, and the beer gallon 282 cu- 
bic inches. 



LONO MEASURE. 

The denominations of Long Measure are, the inile, m. ; 
the furloiig, fur. ; the rod, or pole, r. ; the yatd, yd. ; the 
foot, ft., and the inch, in. 

12 inches - - - == 1 ft. ' .: * 

3 feet ----=: 1 yd. 

5 J yards - - - = 1 r. 

40 rods - - - - ss 1 fur. 

8 furlongs - •» - = 1 m. 

3 miles - - - - a= 1 league. 



SQUARE MEASURE., 

The denominations of Square Measure are, the mile, ra. , 
the acre, A. ; the rood, R. ; the rod. r. ; the yard, yd. ; the 
foot, ft., and the inch, in. 



144 inches 
9 feet - 

30y yards 
40 rods 
4 roods 

640 acres 



1ft. 
1yd. 
Ir. 
IR. 
1 A. 
1 m. 



This is applied to the measurement of surfaces, such ^s 
land, boards, flooring, &c., where the dimensions of length 
and breadth only are concerned. 

(4) 
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CUBIC MEASURE. 

The Jenominations of Cubic Measure are, the yard, yd. ; 
^he foot, ft., and the inch, in. 

1728 inches - - - = 1 ft. 
27 feet - - - - = 1 yd 
40 feet of round timber, or 50 feet of hewn 

timber, make 1 Ton. 
128 feet, i.e. 8 ft. long, 4 ft. high, and 4 ft. wide. == 1 cord. 

Cubic Measure is applied to solids, which have the three 
dimensions of len'gth, breadth, and thickness ; likewise, 
to the measurement of capacities, as of cisterns and con- 
tainers generally. 

TIME. 

The denominations of Time are, the year, Y. ; the 
week, wk. ; the day, d. ; the hour, h. ; the minute, m., and 
the, second, s. 

60 seconds - - - = 1 m. 

60 minutes - - - = 1 h. 

24 hours - - - = Id. 

7 days - - - = 1 wk. 

The exact solar year is 365 days, 5 hours, 48 minutes, 
and 48 seconds. To avoid these fractionsd parts of a day, 
the year is made to consist of 365 days ; except every 
fourth year, which has 366.* When the number of the 
year is divisible by 4 without a remainder, it is Leap- Year — 
the centurial year excepted. 

DIVISION OF THE CIRCLE. 

The Divisions of the Circle, C, are, the sign, S. ; the 
degree, (°) ; the minute, (') ; and the second, ("). 

60 seconds - - - = 1 ' 

60 minutes - - - = 1 ** 

30 degrees - - - => 1 S. 

12 signs - - - = 1 C. 

* Called Leap- Year. 
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REDUCTION. 

Reduction is bringing or changing numbers from one 
denomination to another, without altering their value. Thus, 
1 yard, reduced to the next inferior denomination, is 3 feet; 
and these reduced again, are 36 inches. 

Again, lower denominations may be brought to higher j 
as pounds to quarters, hundred weights, or tons. In all 
these cases, the quantity remains unchanged, although it is 
expressed in a different denomination. « 

When higher denominations are to be reduced to lower. 

Rule. Multiply the successive denominations, commen- 
cing with the highest given, by as many of the next 
lower, as make one of that higher, adding in their proper 
places, the several inferior denominations expressed in the 
given number. 

When lower denominations are to be reduced to higher. 

Rule. Divide the given denomination by as many as 
I make 1 of the next higher ; and the quotient thence arising, 

by as many as make 1 of the denomination next above that, 
and so on to the required one. 

The several remainders will be of the denomination of 
the respective dividends. 

1. In 1234?. 155. 7d., how many farthings ? 

£ s. d, 

1234 15 7 
20 



24695 shillings, 
12 



296347 pence, 
4 



Ans. 1185388 farthings. 



40 HEDUCTION. 

The reason of the rule hardly requires explanation. To 
apply it, for instance, to the first example ; jCI is equal to 
20s. In J01234, then, there will be 20 times as many shil- 
lings, as there are pounds ; to which, of course, must be 
added the 15^. in the question. 

2. Reduce 1185388 farthings to pence, shillings, and 
pounds. 

4)1185388 
12)296347J. 
20)246955.— 7rf. 



Ans. 12341—155. 7J. 



/'^ ^' ^r Reduce 23/. to farthings. Ans. 22080. 

4. Reduce 337587 farthings to pounds. 

Ans. 35 IZ. 135. Of<f. 

5. How many farthings in 35 guineas ?• 

Ans. 35280. 

6. In 19Z. 165. 3d, how many shillings, threepences, 
and farthings ? Ans. 1585 threepences. 

7. In 152. 25. how many dollars, at 8 shillings to the 
dollar ? 

8. In $ 46, at 65. each, how many pounds, and halfpence ? 

Ans $ ^^3^- 

^^^' \ 6624 halfpence. 

9. In 75 English crowns,+'how many pounds, and how 
many4M? .«« 5 ^^l^f. 

^ ^ ^^'>1000 4j. 

10. In 591b. 13 dwt. 5 gr. Row many grains ? 

Ans. 340157. 

11. In 8012131 grains, how many pounds ? 

Ans. 13901b. 11 oz. 18 dwt. 19 gr. 
12p In 34E.e. 4qr.,how many Ells Flemish? 



* A guinea is 21 shilling*. f An English crown is 5 shillings. 



^ '•%' 
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13 In 2046 il. how many yards and rods ? 

Ans \ ^^^ y^' 
^^^'} 124 r. 

14. How many seconds in a lunar month ; or, 29 days, 12 
hours, 44 minutes, 3 seconds ? 

Ans. 2551443. 

15. What will a bushel of clover seed come to, at the 
rate of 12J cents a pint ? Ans. $ 8. 

16. Suppose a hogshead of molasses, which cost $ 23, 
to be retailed at 12^ cents a quart, what is the profit on it ? 

Ans. $ 8.50. 

17. How many times will a wheel, 16 feet 6 inches, in 
circumference, turn roun^ in going 100 miles ? 

Ans. 32000. 

18. How many bottles, containing a pint, a quart, and 2 
quarts, an equal number of each, can be filled from half a 
pipe of wine ? Ans. 72 of each. 

19. If a barrel of beer be retailed at 3 cents the half 
pint, how much will it amount to ? Ans. $ 17.28. 

20. In 20571005 drams, how many tons ? 

Ans. 35 T., 17 cwt., 1 qr., 23 lb., 7oz., 13 dr. 

21. In 469 dollars, how many cents and mills ? 

Ans. 46900 cts., 469000 m. 

« 

Note. As 100 cents and 1000 mills, each make 1 dol- 
lar, the reduction of dollars to cents, is performed by simply 
annexing 2 ciphers, and to mills by annexing 3 ciphers. 

If the number be dollars and cents, it is reduced to cents 
by erasing or disregarding the decimal point. So, likewise, 
if it contain mills, the whole may be considered as mills. 

Mills are reduced to dollars by cutting ofif three, and 
cents by cutting ofi" two, of the right hand figures by a 
separatrix ; in other words, dividing by 1000, and by 100. 

22. How many cents in $ 65 ? Ans. 6500. 

23. How many mills in $ 17 ? Ans. 17000. 

24. Reduce 12 dollars 5 cents to cents. Ans. 1205. 

25. Reduce 9 dollars, 6 cents, 5 mills, to mills. 

Ans. 9065. 

26. Reduce 15 cents, to mills. Ans. 150. 

27. How many dollars in 1246 cents ? Ans. $ 1 M6. 

28. How many dollars in 1246 mills ? Ans. $ 1 24 6 

(4*) 
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29. How many mills in 5 pieces of the gold coin de« 
nominated eagles ? Ans. 50000. 

30. If you purchase 75 bunches of quills, each contain- 
ing 25 quills, at the rate of 6 mills a piece, how many do* 
lars will they cost ? Ans. $ 11.25. 

QlTESnONS. 

Is the value of any given number changed by reduction to anothet 
denomination 1 

How do you know when to employ multiplication, and when division, 
in performing numbers 1 

One of these methods Has sometimes been denominated '* Reduction 
Asceridingy^^ and the other, ** RedvcHon J)^cending;" you can probably 
designate both of them. 

If you wished to prove the accuracy of your work, what method 
would you take 1 

When in Reduction Ascending you have a remainderf after any di* 
vision, of what denomination is it ? 

Of what denomination is the quotiejU in relation to the dipidetid 1 



ADDITION OF COMPOUND NUMBERS. 

Rule. Place the numbers so that the same denominations 
may stand tmder each other ; add the several columns con* 
taining the different denominations, separately, beginning 
with the lowest ; and divide the sum of each by the num- 
ber of that denomination, which makes one of the next 
higher ; set down the remainder, and carry the quotient to 
the next column. 

(1) (2) 

£ s. d, gr, £ s, d, gr, 

104 12 6 2 176 6.91 

50 9 1 204 11 3 

3 18 3 183 19 11 2 



,^. 



Sum 158 19 8 1 
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The propriety of a distinct rule for the addition of com- 
pound niunbers will be evident, if we reflect that pounds, 
shillings, pence, &c., cannot be put into one common ag* 
gregate, which would express the amount in any one of 
the denominations. 

3. What is the sum of £16 8s. 4d., i:i9 12s. 7d. 3qr, 
jE:104 15s. lid. Iqr., i:20. lid. Iqr.? 

4. Add together, 4 lb. 10 oz. 17dwt. 13 gr., lib. 9oz, 
8 dwt. 7gr., 11 oz. 15dwt. lOgr., 1 lb. 6dwt., Troy. 

5. What is the sum of 2oz, 15 dwt. 11 gr., lib. 9oz, 

15 dwt., and 19 dwt. 14 gr. of silver ? 

6. Add together 16 cwt. 2qr. 11 lb. 14 oz., 18cwt. 3qr. 
221b. 8oz., 3 qr. 9 lb. 11 oz., and 17 cwt. 1 qr. 13 oz. 

7. What is the weight of 4 loads of hay, weighing sev* 
erally, 1 T. 3 cwt. 20 lb,, 19 cwt. 3 qr. 16 lb., 1 T. 5 cwt., 
and 18 cwt. 2 qr, 14 lb.? 

8. How much is 16 yd. 3 qr. 3 n., 12 yd. 1 qr. 2 n., 9 yd. 
3 n., and 6 yd. 2 qr. 1 n. of cloth ? 

9. What is the sum of 4 £. e. 3 qr. 2 n., 7 E. e. 4 qr. 3 n., 
5 E. e. 3 qr., and 4 qr. 3 n. of cloth ? 

10. How much com in 3 bags, containing severally 3 bu, 
2 pk. 7 qt., 2 bu. 1 pk. 5 qt., and 2 bu. 6 qt. 

11. Add together 2 hhd. 51 gal. 2qt. 1 pt., 3 bhd. 10 gal 
1 pt., 60 gal. 3 qt., and 1 hhd. 3 qt. 1 pt. 

12.^ow much wine in 4 p. 125 gal. 3 qt., 68 gal. 2 qt 
1 pt., 34 p. 59 gal, 43 gal. 3 qt. 1 pt. ? 

13. Add 58 m. 5 fur. 23 r., 17 m. 4 for. 18 r., 23 m. 39 r., 

16 m. 7 fur. 1 r., 6 fur. 30 r., and 20 m. 1 fur. 12 r. 

14. Add 46 m. 6 fur. 29 r. 15 ft. 10 in., 39 m. 1 fur. 36 r. 
14ft. 6in., 53m. 7fur. 24r. 9ft. 8in., 7m. 39 r. lift. 9in. 

15. How much land in 4 lots, containing severally 36 A. 
2R. 18 p., 59 A. 3R. 12 r., 75 A. 39 r., and 19 A. 11 R. 
39r.? 

16. Add 4 yd. 5 ft. 68 in., 3 yd. 8 ft. 114 in., 1 1 yd. 2 ft: 
58 in., and 6 yd. 7 ft. 108 in. square measure. 
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SUBTRACTION OF COMPOUND NUMBERS. 

Rule. Place the numbers as in Compound Addition. 
Begin with the lowest denomination in the subtrahend, and 
take it from the number above it ; but if that above be the 
least, add as many to it as make one of the next higher de- 
nomination ; then subtract, and carry 1 to the next denomi- 
nation in the subtrahend. 

The method of proof is the same as in simple subtraction 



(1) 




(2) 


(3) 




£ s, d. qr. 


£ 


s, d, qr. 


£ s. 


d. 


From 24 11 8 3 
Take 19 15 7 1 


85 
63 


15 10 1 
18 9 3 


36 9 
14 6 


7 
9 


Ans. 4 16 1 2 


Proof 24 11 8 3 



4. Subtract 2 oz. 14 dwt. 23 gr., from 4 oz. 19 dwt. 21 gr. 

5. From 4 lb. 9 oz. 16 gr., take 3 lb. 10 oz. 16 dwt. 15 gr. 

6. A merchant having received 7 cwt. 2 qr. 14 lb. of su- 
gar, sells 5 cwt. 3 qr. 25 lb. ; how much remains on hand ? 

7. Subtract 10 T. 11 cwt. 201b. 10 oz. lldr^from 
13 T. 9 cwt. Iqr. 12 oz. 

8. From 35ft. 7 5. 3 3. 1 3. 14gr., take 17ft. 10 5. 6 3. 
13. 18gr. 

9. If from a piece of cloth containing 20 yd., two gar- 
ments be taken, each 3 yd. 3 qr. ; how much remains of 
the piece ? 

10. Subtract 15 m. 6 fur. 26 r. 12 ft., from 28 m. 5 fiir. 
16 r. 

11. From a pipe of wine, a merchant sold to one man, 
31 gal. 2 qt., to another, 5 gal., and to a third, 3 gal. 1 qt. 
I pt. ; how much remains of the pipe ? 

12. From 1 bl. take 16 gal. 3 qt. 

13. From 13bu. 7qt. 1 pt., take 7bu. 3qt. 1 pt. 
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14. Subtract 75 d. 12 h. 35 m., from lUd. 9h. 26 m. 
. 15. From 7d, 21 h, 59 m. 16 s., take 4d. 23 h. 41m. 
50 8. 

16. From a pile of wood, containing 19 cords 96 ft. were 
sold at different times, 3 cords 26 ft., 4 cords 19 ft., and 7 
cords 28 ft. ; how mucH remains of the pile ? 

17. What is the difference in longitude between two 
places, one of which'is 75 ° 15 ' 36 " west from an assumed 
meridian ; and flie other 46 <^ 20 ' 32 " west ? 

18. From 1 12 A. 3 R. 25 r. of land, take 19 A. 2 R. 37r 



MULTIPLICATION OF COMPOUND NUMBERS. 

I. When the multiplicand consists of different t/denomina^ 
tions. 

Rule. Place the multiplier under the least denomination 
of the multiplicand ; multiply each denomination separately, 
beginning with the lowest, and observe the same rules for 
carrying, &c., as in addition of compoimd numbers. 

1. What is the cost of 8 lb. of tea at 56. 8^. per lb. ? 

(1) (2) 

s d, qr. £ s, d, qr, 

5 8 2 10 9 2 

8 5 



Ans. :e2 5 8 i:5 3 11 2 



3. 9 cwt. of cheese, at £1 1 Is. 5d. per cwt. 

Ans. JPH 2s. 9d. 

4. 12 cwt. of sugar, at £S 7s. 4d. per cwt. 

Ans. £40 8s. 

5. The weight of 3 chests of tea, each weighing 3 cwt. 
2 qr. 9 lb. Ans, 1 cwt. 2 qr. 27 lb. 



»r 
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6. What quantity of wood in 6 parcels, each containing 

3 cords and 96 feet? Ans. 22^ cords 

(7) (8) (9) 

lb. oz. dwt. gr. lb. oz. dr. sc yd. qr. n. 

Multiply 21 17 13 2421 832 

4 7 12 



!\ 


(10) 

gal. qt. pt. gi. 

3 2 13 
9 


(11) 

yd. ft. in. 

21 2 9 
11 


(12) 

bu. pk. qt. pt. 

36 3 6 1 

8 





II. When the muUiplier can be resolved into convenient 
factors. 

Multiply first by one of them, and its product by the 
other. 

1. 15 cwt. of cheese, at 17s. 6d. per cwt. 

17 6 
15=3X5 3 



2 12 6 
5 



Ans. £13 2 6 



2. 63 bushels of oafel, at is, 3d. per bushi^l. 

Ans. £7 Is. 9d. 

3. How many bushels of oats will feed 21 horses for a 
week, allowing each horse 4 bu. 3 pk. ? » 

4. How many yards of cloth in 35 pieces, each contain- 
ing 27 yd. 3 qr. 2 n. ? Ans. 975 yd. 2 qr. 2 n. 
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III. When no two numbers multiplied together, will ex' 
actly make the multiplier. 

Multiply by any two whose product will come tile nearest ; 
then multiply the multiplicand by the difference of the pro- 
duct of the two numbers, ami the whole multiplier, and either 
add or subtract the result, as the case may require. 

1. 26 yards of cloth, at 3s. 5d. per yard. 

s. d. 

3 5 
26=5X5+1 5 



17 


1 
5 


4 5 
3 


5 
5 


Ans. <£4 8 


10 . 



2. 39 cwt. of sugar at £^ 10s. 6d. per cwt. 

39=10x4—1 

Ans. i:i37 9s. 6d 

3. If a man drink 1 pint 2 gills of ale, for 29 successive . 
days ; what quantity will he have drank in all ? 

Ans. 5 gal. 1 qt. 1^ pt. 

4. If a soldier's ration of bread be 5 lb. 6 oz. 8 dr. per 
week ; what will it amount to in 52 weeks ? 

Ans. 2 cwt. 2 qr. 1 lb. 2 oz. 

5. 94 casks of cider, at 128. 2d. per cask. 

Ans. £r57 3s. 8d. 
d*. 34 pieces of cloth, each containing 27 yd. 3 qr. 

Ans. 943 yd. 2 qr. 

7. A merchant bought 95 pairs of shoes at 4s. 6d. Iqr. 
a pair ; how much did he pay for the whole ? ^^21 9s. 5f d, 

8, A gentleman bought 43 silver spoons, each weighing 
2 oz. 14 dwt. 6 gr. ; what was the weight of the whole ? 



4ff DIVISION OF 

DIVISION OF COMPOUND NUMBERS. 

Rt7tE. Divide each denomination separately, beginning 
wit|L the highest ; and if there be a remainder, reduce i 
to the next lower denomination, uniting to it the corre- 
sponding denomination in the dividend : divide again, and 
proceed in the same manner to the end. 

1. Divide J^60 148. 8d. among 8 men. 

£ s, d, £ s, d, 

8)60 14 8 7 11 10 
8 



Ans. £1 11 10 



Proof jEreO 14 8 



Note. Let the pupil prove all the examples by multipli 
cation. . • " • 

2. Divide ^^28 2s. l^d. by 6. Ans. jEr4 138. 8^ 

3. Diviae jE;135 IDs. 6d. by 9. Ans. JCIS Is. 2dl. 

4. Divide £1332 lis. 8J, by 12. Ans. jClllOs. 11**^ 

5. If 23 lb. 4 oz. 6dwt. 10 gr. of silver, be made into 7 
tankards of equal weight, what will be the weight of each ? 

Ans. 3 lb. 4 oz. dwt. 22 gr. 

6. If 5 horses consume in a week, 14bu. 2 pk. 6 qt. of 
oats, how much is it to a horse ? Ans. 2 bu. 3 pk. 6 qt. 

7. If 59 cwt. 3 qr. of sugar be put into 6 hogsheads, how 
much will each hogshead contain ? Ans. 9 cwt. 3 qr. 23|- lb. 

8. If £2 12s. 6d. be paid for 5 yards of cloth, how much 
is it per yard ? Ane. 10s. 6d. 

When the divisor is a composite number, it may be re- 
solved into factors, and the quotient of one be dinded by 
the other. «f 

1. If 16 cwt. of cheese, cost j^30 18s. 8d., what is that 
per cwt. ? ^ 

£ s. d. 

4)30 18 8 
16=s4X4 4)7 14 8 

Ans. £1 18 8 
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2. Divide 1061 cwt. 2qr., by 28. 

Ans. 37 cwt. 3 qr. 1 8 lb. 

3. If 35 pieces of cloth, of equal quantity, contain 971 yd. 
1 qr., how many yards in a piece ? Ans. 27 yd. 3 qr. 

4. If 259 A. IR. lOr. of land, be divided into 18 equal 
lots, how much land will be contained in a lot ? 

Ans. 14 A. 1 R. 25 r. 

5. If 56 lb. of butter, cost £2 9s., what is it per lb. ? 

Ans. lOjd. 

6. Divide JEri24 5s. 4d., into 64 equal parts. 

Ans. dE:il8^.10d. 

7. Divide 336 bu. 3 pk. 4 qt., by 70. 

Ans. 4 bu. 3 pk. 2 qt. 

When the divisor is not a composite number, divide by 
the whole divisor at once, after the maimer of long division. 

1. Divide 571 yd. 2 qr. 1 n., by 47. 

47)571 2 1(12 2+*Ans, 
47 



101 
94 



Here are 7 yards remain- 7 

ing, which being reduced to 4 

the next denomination, and 

the 2 added, make 30 quar- 30 

ters. This being less than 4 

the divisor, has to be reduced 

to nails ; but a cipher is placed 121 

in the quotient, to denote the 94 
absence of quarters. 



27 



2. A merchant bought 109 hogsheads of sugar, weighing 
60 T. 17 cwt. 3qr. 181b.; what was the weight of each 
hogshead ? Ans, 11 cwt. qr. 19 lb. 6 02.+ 



t 

'♦ The sign -f- at the end of the quotient, denotes that the exact 
answer is 8<nnewhat more, which cannot be conYeniently expressed, or 
is too inconsiderable to be regarded. The remainder here, might have 
Deen set above the divisor in the usual way, making -27 of a naU. 

(5) 
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VULGAR FRACTIONS. 
f A FRACTION, or broken number, is an expression of some 



1- 



part or parts, of anything or number considered as a whole. 

Fractions are either Vulgar or Decimal. 

A vulgar fraction is denoted by two numbers placed one 
below the other, with a line between them. 

The number below the line is called the denominator; 
and that above the numerator, 

rpr 5 numerator, 
^^ 8 denominator. 

Both these numbers are also, in general, named the terms 
of the fraction. 

Anything or any number may be conceived to be divided 
into equal parts. An apple, for example^ may be divided 
mto 2, 3, 5, or any other number of equal parts. 

If the thing or number be divided into 2 equal parts, each 
of those parts is called a half; if into 3 equal parts, each of 
the parts is called a third ; if into 4 equal parts, each of the 
parts is called a fourth ; if into 10 equal parts, each of the 
parts is called a tenth ; and so on, into whatever number 
of parts a thing or number may be conceived to be divided. 

It is an axiom, that " the whole is equal to the sum of all 
its parts ;" and every one will perceive, that 2 halves, 3 
thirds, 4 fourths, 5 fifths, 10 tenths, make up the whole of 
any thing or any number. Thus, there are 2 halves to an 
apple, 6 sixths, 8 eights, and so on. 

Now, fractions are " expressions" for all such parts as 
any thing or any number can be divided into. If, for ex- 
ample, the division be into halves, it is written, or " ex- 
pressed" thus, \ ; if into thirds, thus, J, f ; if into sixths, 
h f » h ^^f^ ^^ ^^» ^"^^ ^'^y other division into equal parts. 

The number below the line, is called denominator be- 
cause it gives name to the fraction, or designates the num- 
ber of parts, into which the thing or number (otherwise 
called the integer) is divided. 

The number above the line, is called the numerator, be- 
cause it expresses or shows how many of the equal parts 
are taken, or used in the fraction. For example, |. of an 
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apple ; the denominator (8) shows that the apple, (or in- 
teger) is divided into 8 equal parts ; and the numerator (5), 
that 5 of those parts are taken. 

A proper fraction, is one whose numerator is not greater 
than its denominator ; as -^^ ^, 

An improper fraction, is one whose nimierator exceeds 
its denominator ; as |^.* 

A number consisting of an integer with a fraction an- . 
nexed, as 14|-, is called a mixed number. 

A simple fiaction^ is a single expression, having but one 
numerator and one denominator. 

A compound fraction, is a fraction of a fraction ; as J of 
^,|ofXoff. 

A whole number may be expressed fractionally, by putting 
1 for its denominator ; thus, 4 is 4. 

The value of a fraction is equal to the quotient obtained 
by dividing the numerator by the denominator ; thus, |=3, 
and ^:^4. Hence, if the numerator be less than the de- 
nominator, the value of the fraction is less than 1 . If the 
numerator be greater than the denominator, the value of the 
fraction is greater than 1. 



REDUCTION OP VULGAR FRACTIONS. 

Reduction of Vulgar Fractions, is bringing them out of 
one form or denomination to another, without changing their 
value. 

Whenever the number of parts expressed in a fraction is 
such, that both the numerator and denominator may be di- 



* An improper fraction may be r^arded as denoting either an unexe-' 
cuted division ; or the division of more than one integer into equal parts. 
Thus to apply the expression A to money ; — it may mean that 6 dollars 

are to be divided into 4 equal parts, or that some number of dollars- 
more than 1 — being divided into fourths, 5 of those parts are intended . 
Considered in either way, the expression is equivalent : for ■}• of 5 dol- 
lai8, is exactly equal to -S. of 1 dollar. As, however, there can be but 
A^ JL &c., to any one integer, such fractions as that above are for dis^ 
tinction denominated improper fractions. 



'* 
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V 

vided by 2, 3, 4, or any other number, without a remainder, 
the fraction may be reduced to fewer, that is larger parts. 

I. To reduce fractions to their lowest terms. 

Rule. Divide the terms of the given fraction by any 
nmnber which will di\ide them without a remainder, and 
the quotients again in the same manner ; and so on, till it 
appears that there is no number greater than 1, which will 
divid/> *hem, and the fraction will be in its lowest terms * 

Or, divide the greater term by the less, and that divisor 
by the remainder, and so on until nothing remains, then 
the terms being both divided by the last divisor, will be re- 
duced to the lowest expression. 

1. Reduce ^J to its lowest terms. 



* As there wilt t>e frequent occasion for reducing numbers, other than 
fractions, by this method, it is important to bo able to know, tnthout 
trial, what numbers to adopt as divisors. 

1. Any number ending with a cipher, or an even number is divisible 

2. Any one ending with 5 or is divisible by 5. 

S 3. If a number end with 0, it is divisible by 10 ; if with 00, it ss di- 

visible by 100, and so on. 

4. If the two right hand figures be divisible by 4, the whole is divisi- 
ble by 4. And if the three right hand figures are divisible by 8, tl»9 
whole are so. 

6. If the sum of the digits in any nmnber be divisible by 8 or 9, die 
number is divisible by 3 or 9. 

6. If the right hand di^it be even, and the sum of all the digits be di- 
visible by 6 ; the whole is divisible by 6. 

7. Numbers consisting of two aud three places, are divisible by 7, 
when the left hand figure or figures, are double the right band figure ; 
thus, 63, 84, 126, 189, 168 ; and when the two right hand figures are five 
times the left' hand figures ; as 625, 630, 735, 840, 946 

8. When the two right hand fig»ires of a number consisting of four 
places, are five times the two left hand figures, or the two left hand 
figures three times the two right hand, the number is divisible by 7. 
Thus, 1050, 1155, 1260; and 3010, 4214, 4816. 

9. When the sum of all the odd places in any number, is equal to the 
sum of all the even places, the whole is divisible by* 11. 

Thus, 879616. 64-6-h7=r 1+9+8. 
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2. Reduce |ff to its lowest terms. Ams. }. 

3. Reduce |^ to its lowest tenns. Ans. -^^ 

4. Reduce ^|j| to its lowest terms. Ans. J-. 

It is obvious, that either multiplying or dividing both the 
numerator and denominator of a fraction by the same num- 
ber, does not change its value. Thus, i multipled con* 
tinually by 2 becomes f , |, j^, U, |f , t^, and so on ; in 
which series, as the equal parts, aesignated by the denomi- 
nators are successively lessened one half, the nUniber 
taken, (designated by the numerator,) is correspondently 
increased. 

Reversing the process, and dividing continually by 2, will 
of course, restore the original fraction; ■^T'^'^^f 4> H' 

T8"» "g"' 4> 2* 

II. To reduce a whole number to a fraction of a specified 
denominator. 

Rule. Multiply the whole number by the given denomi- 
nator, and take the product for a numerator. 

1. Reduce 15 to a fraction whose denominator is 7. 

15X7=105. Ans. ^\ 

2. Reduce 8 to thirds. 8x3=24. Ans. V» 

3. Reduce 12 to fifths. Ans. ®^®. 
4.* How many eighths of a yard in 12 yards? Ans. \*. 

5. In 13 feet, how many -^ of a foot? Ans. ^.^ 

III. To reduce a mixed number to an equivalent fraction. 

Rule. Multiply the whole number by the denominator 
of the fraction, add the numerator, and the sum will form 
the numeratoi^of the fraction required. 

1. What fraction is equivalent to 5|-? 

5X7=35-H4=39. Ans. ^. 

2. In 6f , how many eighths ? Ans. Y- 

3. In twenty bushels and three fourths of a bushel of 
wheat, how many fourths ? Ans. ^ . 

4. In ilf dollars, how many eighths ? Ans. ^. 

6. Reduce 7} yards to fifths. . Ans. V- 

(5*X 
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lY. To reduce an improper fraction to its eqttivalent whole 
or mixed number. 

Rule. Divide the numerator by the denominator.' 

1. How many units are there in ^ ? 

36—9=4. Ans. 4. 

2. How many bushels of wheat are there in ^ of a 
bushel ? Ans. 20f . 

Since there are |^ in 1 bushel, there will be | as many 
whole ones as there are fourths. 

3. In y how many whole ones ? In ^ how many ? 

4. In Y ^^ 3.n ell, how many ells ? , Ans. 3|« 

V. To reduce a compound fraction to an equivalent simple 
one. 

Rule. Multiply the numerators together for the numerator, 
and the denominators together for the denominator of the 
required fraction. 

When a whole or mixed number is connected with the 
question, it must first be reduced to an improper fraction. 

Any two terms of the fraction may be divided by the same 
number, and the quotients be substituted for them ; or, it 
there are two that are common they may be dropped. 

1. Reduce -^ of |- of | to a simple fraction. . 

1X2X3 6 1 ^ 1X2X3 1 

=^=1 Ans. Or, 



2:><3X4'"24"4 ""'''• ^^' 2x3x4—f 

by dropping like terms above and below the line. 

2. Reduce J.of .f of f of 5f to a simple fraction. 

1X2X3X35^5 ^^ 

2x3X7x6-6 

Here dropping the twos and the threes ow^ach side of 
the line, and dividipg 35 by 7, we have the answer in the 
lowest terms. 

3. Find the simple expression for | of ^ of 8 dollars. 

Ans. ^^, or $ 3J. 
In this .example, dividing the. 9 by 3, and the 8 by 4, the 
fraction will stand_5x2_10 

3 3. 
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' 4. How much is f of f of 3 J yards of cloth ? Ans. |^. 
5. Reduce ^ of 2% of 42f to a shnple fraction. 

Ans. xo~^To* 

VI. To find the value of a fraction in parts of the integer. 

Rule. Multiply the numerator by the parts in the next 
inferior denomination, and divide the product by the de- 
nominator ; and multiply the remainder — ^if any — by the 
parts in the next denomination, and so on. The quotients 
placed in order, will express the value of the fraction. 

1. What is the value of f of £1* 

2 
20 

By integer is meant unity of — 
that, of which the fraction ex- 3)40(13^. 4J. Ans. 
presses a part. In this example 39 
it is one pound, the parts of — 
which are 20 shillings. 1 • 

12 

3)12(4J. 
12 

The remainder (1) after the Hrst division, is ^, fonyng a 
new fraction, of which the integer is 1 shilling. 

2. What is the value of f of a guinea ? Ans. 4s4 8d. 
• 3. What is the value of f of 1 lb. Troy ? 

Ans. 7 oz. 4 dwt. 

4. In -^ of 1 cwt. how many quarters, pounds, &c. ? 

Ans. Iqr. 21 lb. 

5. How much is |- of a hogshead ? Ans. 54 gal. 

Here, instead of midtiplying 6 by 63, and dividing by 7. 
divide 63 by 7, and multiply the product by 6, accoraing to 
the method of contraction given in the Supplement to Di- 
vision. 

* Observe thatijKf j61 = ^ (that is — ^ — ) of Is., because a pound 
is 80 tknes the vfl^ of a shilling. 
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eT What is the value of }f of a cord ? Ant. 104ft. 

13 V 128 
Here, -y^ =13x8=104. 

7. How many quarters and nails in ^ of an ell finglisli % 

Ans. 3 qr. 2 n. 

8. How many shillings and pence, New Yoark currency, 
axe ^ of a dollar ? Ans. 2s. 6d. 

YII. To reduce hwer denominations to the fraction of m 
higher denomination. 

Rule. Reduce the given quantity to the lowest denomi* 
nation mentioned, for the numerator ; then reduce the in- 
teger to the same denomination, for the denominator of the 
required fraction. 

I. What part of a pound is 3s. 4d. ? 



3s. 4d. = 40d. 
Integer i:ix20Xl2=240d. 

Numerator 40^ 1^ 

Denominator 240^6 ^^* 

2. What part of a yard is 3 qr. 2 J na. ? 

3 qr. 2} na.=29 half nails. 
1 yd.=32 half nails. Ans. ||. 

3. What part of 1 lb. Troy, is 7 oz. 4 dwt. T Ans. f . 

4. Reduce 3 qr. 7 lb. to the fraction of 1 cwt. 

Ans. ^Wr» y 
6. What part of 1 rod is 4 yd. li ft ? * Ans?^. 

6. What part of 1 bushel is If pk. ? Ans. -j. 

7. Reduce 13 cwt. 3 qr. 20 lb. to the fraction of a ton. 

Ans. If. 
9. Reduce 1 hhd. 49 gal. of wine lo the fraction of a tun. 

^^ Ans. 4 

9. What partV 4 cwt. Iqr. 24lb.is3Brt. 3qrs. 17 lb. 
6oz.? S Ans.}. 
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VIII. To reduce a jxaciion fr^n OTie denomination to 
another. 

« 

Rule. By the tabular parts between the given quantity 
and the denomination to which it is to be reduced, mtdtiply 
either the numerator or the denominator, according as the 
reduction is from higher to lower, or from lo^^^er to higher 
denominations. 

■ 1. Reduce f of a pound to the fraction of a pcaany. 

2X20X12 480 160 . 

■=-7:- Ans. 



9 ~" 9 "" 3 

2. Reduce f of a penny to the fraction of a poiind. 
2 2 1 



9x 12X20 ■~"2160~1080 



Ans. 



In the first example, the reduction is from a higher to a 
lower denomination ; therefore the nun^erator is multiplied. 
In the second, the reduction is from lower to higher, tiiere- 
fore, the denominator is multiplied. 

The principle of the rule will be understood, if we con- 
sider that f of a pound must be 20 times as many ninths of 
a shilling, and so on. But, |^ of a penny can be but ^ as 
many ninths of a shilHng, and the parts of a shilling, but -^ 
as many parts of a pound. 

3. What fraction of 1 lb. is. |- of 1 cwt. 

2X4X28 32 . 

=-r- Ans.«* 



7 , 1 

Observe, that 28 is divisible by 7, and by substituting 
the quotients, you get the answer in the lowest terms, and 
with the least trouble. 

4. Reduce' f dwt. to the fraction of 1 lb, Ans. ^Jy. 

b* Reduce |^Z. to the fraction of a guinea. 

4X20 16 , 

=;rr Ans. 



. 5X21 21 

6. What part of a yard, is ^ of an inch ? Ans. ^. 

7. Reduce |- of a crown to the fraction of a guinea. 

Ans. ^. 
8 What part of a bushel is f of a quart ? Ans. -^^ 



r 
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IX. To reduce fracljifins i6 a common denomiiuitor. 

Rule. Multiply each numerator into all the denomina- 
tors except its own for the new numerators ; and multiply 
all the denominators together for a common denominator. 

1. Reduce ^, ^, and |^ to a common denominator, 

2x2X4=sl6 the numerator for 
lX3x4s=12 - - do. - - 
3x3X2=18 - - do. - - 
3X2X4 =24 the common denominator. 

The equivalent fractions are < 5^=i 

It is evident in this case, that the value of the fractior 
is not changed, because both the terms of each, are mult 
plied bi/ the same numbers, 

2. Reduce ^ and J to a common denominator. 

Ans. J 28^ 4 

3. Reduce to a common denominator |>, |-, and }. 

•^'^Sj "g-j t» -ff* 

Here, the largest denominator 6, may be divided by each 
of the others ; consequently, the two latter fractions may 
be reduced to sixths ; the first requiring no reduction. 



4. Reduce f , J[, f , and ^. Ans. ^, ■^-^, ^, 

5. Reduce 2f and 4^^ to a conunon denominator. 

Ans. ff , 

6. Reduce f of | and J of 3. Ans. ^^ 






ADDITION OF VtTLGAR FRACTIONS. 

Before fractions can be added, they must be of the same 
denomination, that is like parts of the same integer. We 
cannot, for example, add together 1 half and 2 thirds ; be- 
cause they would make neither 3 halves, nor 3 thirds. It 
is necessary, therefore, to bring them to a common de- 
nominator. 
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Before entering iqpK)tl thlB branch, it will be useful to 
understand' tlie following Problem : " To find the least com- 
mon multiple of two or more'numbers ; that is, the least num- 
her divisible hy them without remainder. 

RnliS. Place the numbers in the order of their values 
the highest first ; compare each of the lower numbers with 
any onef above it, and if it will measure the higher exactly, 
it may be omitted ; if not, divide each of the inferior num- 
bers by the greatest common measure of it and any supe- 
rior number ; and set the /quotients in a line beneath, to- 
gether with any number that is prime* to all above it ;. then 
the continued product of the numbers beneath, and the 
highest number, will be the least common multiple. 

1. What is the least common multiple of 4, 5, 6, and 10 ? 

10 6 5 4 



10x3 X 2=60 Ans. 

% h^i the least common multiple of 12, 25, 30, and 45 1 
45 30 25 12 



45X 2 X 5 X 23c900 Ans. 

In this example, 15 measures 30 and 45 ; 5 mea[iiji^re& 
25 and either of the numbers above ; and 6 measur^s^l2 

and 30. ' 

* 

3. Find the least common multiple of 3, 5, 6, and 12. 

Ans. 120. 

4. What is the least common multiple of 12, 6, 4, and 3 ? 

Ans. 12. 

This problem is of use in ascertaining the least common 
denominator of several fractions ; which is in all cases equal 
to the least common multiple of the denominators. Divid- 



* NTunbers are said to be prime to one another, whc^n unity i« the 
cinly coromon mimber that, will measure them. 



> 
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> 

ing this by the denominators severally, and multiplying the 
quotient by the numerator of the respective fractions, we 
have also the required numerators. 

5. Reduce f , f , f , and ^ to equivalent fractions having 
the least common denominator. 

21 8 7 4 



21 X3= 168 the least commoa denominator, 

4X3=126 rHI==i 

168-^ 8X5=105 AnsJ^=i 

^^^- ^ 7X2= 48 1^^=f 



21X8= 64 



T5T" 

64 8 

LTSa — 71 



To add vulgar fractions. 

Rule. Reduce compound fractions to sim|de ones, and 
all the fractions to their least common denominator ; then 
the sum of the numerators placed above the common de- 
nominator, will be the sum of the fractions required. 

1. Add^, f, and | together. 

2. Add together J, |, |, and ^®f . 
See example 5, under the problem. 

3. Addf+f+f. Ans. U=2j^. 

4. Add^+ii+i|. Ans. 12||. 

5. Add 3§yd. 1-Jyd. and -^^yd. together. 

Note. Find the sum of the fractions separately from the 
integers. 

f +HA=2:i^+3+l=6:j^yd. Ans. 

6. Add6J+5^+lf Ans. 12^^ 

7. What IS the sum of | of a pound and f of a shilling 1 

. Ans. i|*s. or 13s. lOd. 2|q. 
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It is evident that ikese fractions myst bo reduced tM the 
same denomination ; betaiise parts of a pound, and p.art 
of a shilling cannot be put together, any more than pound 
and shillings can be muted in one sum. 

jf 8. A4d f of a mile, ^ of a furlong, and -J^ of a rod. X 

/\ Ans. laS^rodV 

'Q. What is the sum of -I of a yard, and f of a quarter. 

Ans. 1 j\ yd. 



* StJBTftACTION OF VULGAR FRACTIONS. 

RulSlbr' Prepare 4he fractions as for addition; and the 
difference of tHe Yiumerators placed over the common de- 
liominatpr^ will express the difference of the fractions. 

1. From f take f. 

2. Frciin I talce ^. Ans. ^ or ^. 

3. From |g- take f of ■^. * Ans. | 

4. Ifrqra 5-| yards take'3|-'yar4s. 

As the«fraction in thelninuend,.is less than the fractior 
in the subtrahend, lye.may iakb a unit from^the integer o1 
the fopnet, and add its falue to the fraction. l=|^+|-r=y 
Then 4 V— 3f =»lf Ans. ^ 

•5. Frpna £9^ take £6^. Ansi f2^, 

§. 'Vthai IS t^e difference between J of 5^ and f of 8^ ? 

» ' ^ Ans. 1^. 

7. From f of a pouid, take J of f of a shilling. 

■ ■ ' Ans. 4^^=105.7d.liqr. 

8. From f of a yard^ take f of a quarter. 

* Ans. y=l qr. 3na. 

Both in addition and subtraction, the value of the frac- 
tions may be found steparately in parts of the integer, and 
these be added or subtracted, as compound numbers. 

9. From f of a pomid, take f of a shilling. 

£1=78. 6d. • % ls.=10d. Ans. 6s. 8d. 

10. From If qr. take ^ of 1 cwt. Ans. -J qr.=14 lb. 

•(6) 
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MULTIPLICATION OF VULGAR FRACTIONS. 

It has already 'been shown, that multiplying or dividing, 
both the terms of a fraction, by the same nmnber, does not 
change its value. But multiplying or dividing one of the 
terms, the other remaining the same, changes the value of 
a fraction. 

If the numerator be increased, the value of the fraction is 
increased : if the denominator be increased the value of the 

fraction is diminished. Thus, the fraction — i^ and 

. 6 ""6""3 

2 2 1 

— ~ — =— The reason is plain ) mvltiplyins the nu- 

6x2 12 6. ^ ' /^ ^ 

merator, increases the number of parts taken, tlK parts 
themselves remaining undiminished; amd» multiplying the 
denominator, lessens the quantity of ^he equal parts, while 
only tlfe same number is taken. 

2-f-2 1 
Division has just the reverse effect : — ^thus, ^ — =t; 

2 2 * ' 

and ^-7-^=^. Hefece, it is evident, that multiplying the 

numerator, or dividing Ae denominator 'of a fraction, has 
each the effect to irKretise its vahie equally ; and dividing 
the numerator or multiplyitig \he don^inatot, the effec| to 
diminish its value Equally. Therjbfor^ — 

I. To multiply a fraction by d whole number, 

* • ' 

KuLE. Multiply the niftnerator, or divide* the denomi* 
nator. ' • t 

1. Multiply I by 4. 

VXA 4^1 ,1 •• "l • 
.8 8 2*^ 3-5-4-2 ^®- 

The second method present^ the luiswer \ji the hvoest 
terms without reduction. 



* Tfaii can only be done, when t}ie denoBimator fa an exact multiple 
of the multiplier. 



« » 
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2. At 1^ of a dollar a yard, what will 5 yards of linen 
cost ? Ans. ^, or $ 4f. 

As in multiplication, it is indifferent, which of the two 
given factors we make the multiplier ; it follows, that a 
whole number is multiplied by a fraction in the same man- 
ner as a fraction by a whole number. 

3. Multiply 4 by |-. Ans. -J. 

4. At $ 5 a yard, what will |- of a yard come to ? 

" Ans. $ 4f . 

5. Multiply 35 by |. ■ Ans. 21. 

II. To multiply olie fraction byhmother* 

Rule. Multiply the numerators together for the numera- 
tor of the required fraction, and the denominators together 
for the denosniliator. 

1. Multiply! by f Ans. i^=yV 

3X2 6 
Here ^ — =!• ^^^ *^® multiplier is only the J part 

of 2 ; CQiisequlntly^ must be diminished correspondenUy, 
by multipl3^g its denominator by 5. 

2. IMtiply 2| by f of f <tf 8.. 

5X3X2X8 3X2 

' *■ ■*■ ' '=s =6 Ans. 

2X4X5X1 1 

The raaaced number 2-j reduced to an improper fraction 
is |-, a«d die integer 8 is made a fraction, by putting 1 for 
its denominator. 

Cancelling like terms apd dividing 8 and 4 by 4, we 
have the restilt in the'lowest terms. 

3. Multiply T^ by f df 7^. Ans. f or 44. 

4. Multiply 4^^ by 6f. ^ Ans. 32*. 

5. If a horseman travel* at the rato of 7f miles an hour, 
for 6X hours ; haw far will he have gone ? Ans. 60^. 

6. What is the eist of 9^ yards of linen, at $ If per yd. ? 

Ans. $ 12|f . 

7. Required the product of 6, and f of 5. Ans. 20 

8. Required the product of |^, f and 4/t^, Ans. 2^^. 

9. Multiply together 5, f , f of f , an^ 44, 

Ans. V=7}. 
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DIVISION OF VULGAR FRACTIONS. 

I. To divide a fraction by a whole number. 

RuLK. Multiply the denominator by the given number ; 
or, — ^when it can be done, — divide the numerator. 

1 . If f of a barrel of flour be divided equally between 
two poor families ; what will be the share of each ? 

6 6 3 _ 6-r2 3 . 

• =r — =r- • *Or =— AnS. 

7X2 14 7* ^^'7 7 

2. Divide tf by 5. • Ans. ^^. 

3. Divide f| by 4. Ans. ||. 

II. To divide a whole number by a fraction. 

Rule. Multiply the dividend by the denominator of the 
fraction, and divide the product by the numerator. 

1. Divide 8 by -3. 

8X4 32 ^ 

.-y-^yAns. ' • , — 

To understand the principle of this operation : — ^had the 
divisor been J-, the question would simply have been, how 
many -J- there are in 8. , Obviously, there are 4 times as 
many as there are units in the number. But there can be 
only one third as many ^ in any number, as there are \ ; 
consequently the numerator is placed under the product. 

2. If you have $ 6 to purchase oats at $ | per bushel ; 
how many bushels can you buy ? 

6X8 
3 » Ans. 16 bushels. 

3. Divide 12 by f Ans. V=18. 

4. Divide 16 by f Ans. 18f . 

III. To divide one fraction by another. 

Rule. Multiply the numerattwr of the dividend into the 
denominator of the divisor for the numerator of the required 
fraction ; and the denominator of the dividend into the nu- 
merator of the divisor for the required denominator. 
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•t 

For coQTenience, place the numerator of the dividend 
above a horizontal line, and its denominator below, and 
place the divisor in the reverse order : then cancel and 
reduce the terms as far as practicable, before multiplica- 
tion. 

1. Divide y by ^. 

14X15 2X5 10 ^^ ^ 

•9xT=3xT=T^"'^*^^«' 

2. Divide 8| by 6J. 

Pi=y 3X13* 3 -1 3 AXIS. 

To explain the principle of this rule : — Take as an ex- 
ample f-T-f . Mow if f were divided by 3, considered as a 
whole numberj^e result would be -^ : but the divisor is 
only ftie ^ part of 3 ; consequently the quotient in this case, 
should be 4 times as large as in the other, and it is made 
so by multiplying the numerator by 4, the denominator of 
the divisor. ^ Ans. 

3. Divide | of ^ of 5, by 2|. ' Ans. |J. 

4. If a man travel at the rate of 7f miles an hour, in 
how many hours will he have gone 50^ miles ? 

Ans. 6-^ hours. 

5. How many times is 5^ contained in 53^ ? 

Ans. 9ff . 
^ 6. How many times is -^ contained in |i ? 

Ans. 7 times. 

7. Divide ^ by |. Ans. f =lf . 

Note. In this example, each of the terms of the divi- 
dend is a multiple of the corresponding term of the divisor. 
In such cases, the terms may be divided directly.. 

8. What quantity ci wheat at |- of a dollar a bushel, can 
be bought with $ 1 If ? Ans. 1 3f bu. 

9. How many time& is | of a. pint contained in f of a 
gallon 1 Ans. 6f . 

The fracdons must be brought to the same denomination 
befcM*» division ; that is, both must be parts of a gallon, or 
parts of a pint. 
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1 0. IIow many times can a vessel holding ^y- of a quart, 
be filled from g^ of a barrel, containing 31^ gallons ? 

Ans. 46J- 

1 1 . How many rods are there in 49^ yards ? Ans. 9. 

QUESTIONS. 

What are fractions ? 

What does the denominator of a fraction denote 1 
AVhat the numerator ? 

If both the terms of a fraction are multiplied by the same number, i» 
its value changed ? 

If both arn divided by the same number, vfh&t is the effect ? 
If the numerator only be increased, what is the effect I 
What, if the denominator only be increased 1 
Which would you prefer A-, or ^ of a prize in a lottery 1 

What are the methods of multiplying a fraction by a whole num' er 1 

Wiiich of them is to be preferred ] . $ 

How is a whole number multiplied by a fraction ? 

IIow is a fraction divided by a whole number I 

IIow is a whole number divided by a fraction 1 

Can fractions of dift'erent integers — for example, parts of a yard, and 
parts of a foot — ^be added or subtracted immediately 7 

Can fractions with different denominators be thus added or subtracted ? 

What is the rule for finding the common denominator of several frac- 
tions 1 



DECIMAL FRACTIONS. 

A Decimal Fraction is one, whose denominator is 10, 
100, 1000, <fcc. Its denominator is not written, biit a point 
is prefixed to the numerator to designate the decimal char- 
acter of its denominator. Thus, y^^, ■^■^, i^V* ^^® written 
.5, .25, .164. 

When the numerator has not so many places of figures, 
as the denominator has ciphers, the deficiency is supplied 
by prefixing ciphers : thus, j^, 1^0 » ^^® written .05, 
.005. It will be perceived, that every additional cipher 
removes the numerator one place farther from the decimal 
point, and diminishes the value of the fraction tenfold. 



DECIMALS. er 

In a mixed number, as 6^%, the decimal point is placed 
between the integer and the fraction ; thus, 6.4 : hence it 
is sometimes called separatrix. 

NUMERATION TABLE. 
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J2 fi P 2^ "iS-s SJ32 5 

76 54321.2 
Whole flta;ibe78. 

The decimal system of notation, according to which the 
value of figures decreases from left to right, tenfold for each 
remove towards tfte unit's place, was explained under the 
head of numeration. It will be seen from the table above, 
that the same system is continued below the unit to express 
the decimal divisions of ity and of the successive divisions 
themselves. To understand these decimal fracjtions, we 
have only to suppose that 1 (apple, bushel, or any thing 
else) is divided into 10 equal parts, each of;these parts 
into ten other equal parts, and each of these last into 
10 more, and so on: then the figure next below the 
imit's place, will denote parts of the first division, that is, 
tenths ; the next figure towards the right will denote di- 
visions of the tenths, that is, hundredths ; the third place 
of decimals, will denote divisions of the hundredths, and so 
on ; the equal parts continually decreasing 1^^fold for 
every additional remove from the imit's place. 

The reason, therefore, is plain, why such divisions of a 
unit are called Decimal fractions, tha-t word signifying be- 
longing to t€n. 

Taking 1 as the starting point in numeration, we see that 
the order of increase, and of decrease on the left and right 
of it, is correspondent. On the left ^e have tens, on 3ie 
right, tenths; hundreds, hundredths; thousands, thousandths; 
and so on at equal distances from the unit's place. 

Decimals may be read separately by their places ; but it 
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is visual to read them precisely as whole numbers, adding 
at the end, the name of the denominator of the last figure. 
Thus .23, is twenty-three hundredths, instead of two tenths 
three hundredths. The two expressions are exactly equiva- 
lent, because A=r^^, -^^, and so on ; as will be evident 
from reducing the fractions to their lowest terms. 

Ciphers placed at the right-hand of a decimal fraction do 
not alter its value, since every significant figure continues 
to possess the same place : so .5 .50 and .500 are all of 
the same value, and equal to ^ or •}. 

Note. It may assist the learner in reading decimals, to 
write them first as vulgar fractions ; making the denomina- 
tor consist of 1, with as many ciphers as there are places 
after the decimal point. 

Write the following numbers as declnBs. 

16 16 16 16 3 10 

To^» looo» lo6oo> T^ooWo' To» lodd' 
19j^, 19-j^5^, ISiooo"* 

Read the following numbers. 

2 8 4 5.6 2.8 4 5 6 
284. 56 .2 8455 
2 8.4 5 6 .028456 



ADDITION OF DECIMALS. 

Rule. Place the numbers, whether mixed or pure deci- 
mals, SO that their decimal points may fall under one another, 
add as in whole nmnbers, and place the decimal point in 
the sum, under the decimal points above. 

1. Add together 807 .2659-^70.602+4 .06+151 .7 

8 7.2 6 5 9 (2) ,19 9 
7 0.6 2 2.7 5 6 9 

4.0 6 .2 5 

1 5 1.7 . .6 6 4 



Ans. 1 '3 3 . 6 2 7 9 Ana. 3.8599 
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3. Wbat is the sum of 376 .25+86 .125+637 .4725+ 
6 .5+41 .02+358 .865 ? Ans. 1506 .2325. 

4. Add $ 3 .5+$ 47 .25+$ 2 .0073+$ 927 .01+$ 1 .5. 

Ans. $ 981 .2673. 

5. Required the sum of .0463+12 .5+ .65+1 12+54 
.321 +276- Ans. 455 .5173. 



SUBTRACTION OF DECIMALS. 

Rule. Place the numbers as in addition of decimals, 
subtract as in whole numbers, and place the decimal point 
in the remainder under the decimal points above. 

1. From 91 .T^take 2 .138. 

9 1 Ws (2) 2 .7 3] 

2 .1 3 8 1 .9 1 8 5 



Ans. 8*9.5 9 2 Ans. .8115 



3. Find the difiTerence between 714 . and .916. 

Ans. 713 .084. 

4. From .145 take .09684. Ans. .04816. 

5. How much greater is 2 than .298 ? Ans. 1 .702. 



MULTIPLICATION OP DECIMALS. 

Rule. Whether they be mixed numbers, or pure deci- 
mals, place the factors and multiply them as in whole num- 
bers, and point off so many figures from the product as 
there are decimal places in both the factors ; and if there 
be not so many places in the product, supply the defect by 
prefixing ciphers to the left hand. 

1. Multiply 3 .024 2. Multiply 5 .236 

by 2.23 by .008 

Ans. 6.74352 Ans. .041888 
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The reason of pointing off decimals for the decimal places 
in the multiplicand, is sufficiently evident. But, we are 
directed to point off likewise for the decimals in the multi- 
plier. Taking the second example, you will observe, that 
had the multiplier (8) been unitSj there should have been 3 
decimal places in the product ; but as the 8 stands in the 
third place of decimals, it^ is only 8 thousandths, the pro- 
duct, therefore, should be as much less than in the other 
case, as thousandths are less than units. Throwing the 
decimal point 1 place toward the left diminishes the value 
of every figure in the product tenfold, and putting it 3 places 
toward the left diminishes it a thousandfold, which it evi- 
dently should be, because the multiplier is only thousandths 
of a unit. But, in order to remove the separatrix the requi- 
site number of places to the left^ it isjucessarv to prefix 
the cipher. "^ 

' 3. Multiply 79 .347 by 23 .15. Ans. 1836 .88305. 

4. Multiply $ 341 .45 by .007. Ai*|^ $ 2 .39015. 

5. Multiply .385746 by .00464. 

Ans. .00178986144. 

6. At 7 cents a dozen^ what is the cost of 26 .5 dozen of 
eggs ? Ans. $ 1 .855. 

7. At $5 .47 a barrel, what is the cost of 83 barrels of 
flour? Ans. $454.01. 

8. Multiply .09 by .7. Ans. .063. 

9. At 4 J mills a piece, what will 350 quills cost 1 

Ans. $ 1 .57^. 

. To multiply by 10, 100, 1000, <^c. 

Rule. Remove the decimal point as many places to- 
ward the right, as there are ciphers in the multiplier. 

Note. Removing the separatrix one place toward the 
right, increases the value of each figure tenfold, or multi^ 
plies it by 10 ; removing it two places, increases the value 
one hundredfold, and so on. 

riO =3.65 

Thus 365 X J ^^^ =^^-^ 
jnus, .jooxs iQoo =365. 

[10000=3650. 



k 
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DIVISION OF DECIMAI.8. 

Rule. Divide as in whole numbers ; and point off from 
the right of the quotient as many places for decimals, as the 
decimal places in the dividend exceed those in the divisor. 

If there are not as many places in the quotient as the rule 
requires, prefix ciphers. 

When there are more decimals in the divisor, than in the 
dividend, annex ciphers to the latter to make its^decimal 
placed equal to those of the divisor ; and ciphers may also 
be annexed to the remainder — ^if any — and the division con- 
tinued. The ciphers s^ annexed are to be counted as 
decimals. 

Division of decimals is precisely like division of whole 
numbers, except the placing of the separatrix. As this is 
a point, which gives not a little perplexity to learners, we 
shall endeavor to make it plain. 

If 3 be divided by 3 the quotient is 1. If 3 be divided 
by .3, it is aident, that the quotient ought to be as much 
larger than 1. as .3 is less than 3. But, .3 is only the tenth 
part of 3 ; therefore, the quotient should be 10 instead of 1. 
■ Hence, we are directed to make the decimal places in the ■ 
dividend at least equal to those in the divisor. Therefore 
in the example above, we add a cipher to the dividend, 
which makes it in fact, tenths with the divisor, 

3 .0-r.3=10. 

Again, if we make .3 the dividend, and 3 the divisor, it 
is evident, that it is not contained in .3, I time, but only a 
'fractional part of 1 ; and that, since the di^ddend is only the 
♦enth part of 3, (which gives a quotient of 1,) the quotient 
;4hould only be the tenth part of the former quotient 1, that 
is, .1 

Again, if we make the dividend .03, and divide by 3, 
ihe quotient ought to be only the hundredth part of 1, be- 
cause the dividend is only the hundredth part of 3. There- 
fore, we prefix a cipher to it, thus, .01. 

The effect of the different positions of the separatrix may 
be exhibited as follows : 

321rr-321=rl 

321-^-32.1=10 32.1~321=:.l 

321-^3.21 = 100 3.21-r321=.01 

321^.321=1000 .321~321=.001 
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From these divisions it is evident, that where the deci- 
mal places in the divisor and dividend are equal, the quo- 
tient is whole numbers. When the places in the divisor 
exceed those in .the dividen^, the quotient has to be multi- 
plied by 10, 100, &c. Or (which has the same effect) ci* 
phers are added to the dividend, to make its decimal places 
equal to those in the divisor. 

When the decimal places in the dividend exceed those 
in the divisor by 1, the quotient has to be divided by 10 ; 
when by two places, it has to be divided by 100, and so on 

1. Divide 2 .39015 by .007. (2) 

.007)2.390 15 26.5)1.855(.07 Ana. 
X855 



Ans. 341.45 



In the second example, the decimals in the» dividend ex- 
ceed those in the divisor by 2 places ; there must, there- 
fore, be 2 decimals in the quotient, and a cipher is prefixed 
to make the requisite number of places. 

3. Divide 1836.88305 by 79.347. Ans. 23.15. 

4. Divide .178986144 by 3.85746. Ans. .0464. 

5. Divide 274.855 by .7853. Ans. 350. 

6. Divide 11 by .55. Ans. 20. 

7. Divide .55 by 11. Ans. .05. 

8. Divide 9 by 450. 

9.00h-450=.02 Ans. 

9. If a contribution amounting to $ 36.72 be made by a 
congregation, consisting of 918 persons ; how much is it a 
piece ? Ans. .04, or 4 cents. 

- 10. If 275 lemons, cost $ 2.475 ; how much is it a piece ? 

Ans. 9 mills. 

To divide hy 10, 100, 1000, ^c. 

Rule. Remove the decimal point in the dividend, so 
many places toward the left hand, as there are ciphers in 
the divisor. 



« 
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(10 s=:3 6.5 (10 ss 

365^ 1 100 =» 3.6 5 25-5r \ 100 = 

(l000=r.3 6& ( 1000=36- 



REDUCTION OF DECIMALS. 

I. To reduce a vulgar fraction to its equivahi^iiecimaL 

RtTLE. Place a decimal point at the right of the numera- 
tor, annex ciphers and divide by the denominator. 

I. Reduce !> to a decimal. 

8)1.000 

Ans. .125 



Note, The value of any fraction is found by dividing 
the numerator by the denominator : thus, | equals 2. But 
in a proper fraction, we cannot divide the numerator with- 
out furst reducing it. Adding one cipher makes it tenthi 
two ciphers, hundredths, and so on. The quotient, there 
fore, will be decimal parts. 

2. Reduce }, ^, and f , to equivalent decimals. 

Ans. .25, .5, .75. 

3. What decimal is equivalent to 4 ? Ans. .625. 

4. What decimal is equivalent to J of f ? Ans. .4. 

Note. Reduce it to a simple fraction before division. 

5. Reduce f to a decimal expression. 

6)5.0000 

.8333* 
* I Ana. .8333-(-. 



* The remainder m this example being constantly the same, there is 
a constant secnrrence of the same quotient figure. In some cases two 
or more figures recur, alternately ; as .060609. Such decimals are 
called repeating or eircttlaHing dedmalM. A complete division in tbMM 
cases, can only be approxknated. 

(Tf) 
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6. Reduce ^i to a decimal. Ans. .1B1818-)-. 

II. To reduce a decimal to a vulgar fraction. 

Rule. Write the denominator mider tlic decimal, and 
(disregarding the decimal point) reduce the fraction to its 
lowest terms. 

1. What fraction is equivalent to .25 ? 

2. What fraction is equivalent to .85 ? Ans. ^ 

3. Reduce .09375 to a vulgar fraction. Ans. ^. 

4. Reduce .4375 to an equivalent vulgar fraction. 

• Ans. ^. 

III. To find the value of a decimal in the knoum parts of 
the integer. 

Rule. Multiply the decimal by the number of the next 

lower denomination which makes one of the integer ; thea 

multiply the decimal part of the product, by the next lower 

.« denomination, and so on. The figures on the left of the 

separatrix, will express the value. 

1. Find the value of .775 of a pound sterling. 

.775 
20 



15.500 
12 

6,000 



Ans. 15s. 6d. 



2. Find the value of .0125 lb. Troy, Ans. 3 dwt. 

3. Find the value of .625 Cwt. Anai 2 qr. 14 lb. 

4. Find the value of .009943 of a mile. 

Ans. 17 yd. 1 ft. 5.9 in. 

5. Find the value q£ .6875 yd. Ans. 2 qr. 3 na. 

6. Find the value of .3375 A. Ans. 1 R. 14r. 

7. Find the value of .2083 hhd. of wine. 

Ans. 13.1 gal 



I 
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8. Find the ralue of .785 bu. Ana. 3 pk. 1 qt.-f- 

9. Find the value of .625s. Ans. 7jd. 

IV. TV reduce the lotoer denominations of a compound 
number, to the decimal of a higher » 

Rule. Reduce the given quantity to a vulgar fraction by 
case YII. p. 56 ; and then reduce the vulgar fraction to its 
equivalent decimal. 

Or, divide each denomination, beginning with the lowest, 
by its value in the next, and set the quotient on the right of 
the next higher denomination, with a decimal point between, 
then divide the next higher together with its decimal, in the 
same manner, and so on, as far as necessary. 

1. Reduce 1 R. 14 r. to the decimal of an acre. 



IR. 14r.= 54 r. 40 

lA.=160r. 4 



14. 
1.35 



^-.M* 



^=.3375 Ans. .3375. 

2. What part of 1 cwt. is 2 qr. 14 lb. ? ^ 

Ans. .625 cwt. -^ 

3. Reduce 17 yd. 1 ft. 5.988 in. to the decimal of a mile. 

Ans. .009943 m 

4. Reduce 2 qr. 3 na. to the decimal of a yard. 

Ans. .6875 yd. 

5. What part of a bushel, is 3 pk. 1.12 qt. t 

Ans. .785 bu. 

6. What part of 1 hhd. is 1.2 pt ? 

Ans. .00238 hhd. 

7. Reduce .26d. to the decimal of a shilling. 

Ans. .02166+. 

8. What part of £1 is 15s. 6d. ? Ans. i:.775. 

9. What part of a pound Troy, is 5 oz. 11 dwt. 16 gr. ? 

« Ans. .46251b. 

10. Reduce .21 pt. to the decimal of a peck. 

\ Ans. .013125 pk. 

) 11. Reduce 12s. 9d. to the decanal of a pound. 

Ans. .6375. 
12. Reduce 3 pk. 3 qt. to the decimal of a bushel. 

Ans. .8437. - 



\ 
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REDUCTION OF CURRENCIES^ 

Originally, the pound sterling was of the same value in 
the American colonies as in Great Britain, and a Spanish 
dollar worth 4s. 6d. But owing to the depreciation of the 
bills of credit emitted by the several colonies, the value of 
the pound, and consequently of its divisions, became va- 
rious. Thus in New England, Virginia, Kentucky, Tones- 
see, 6s. are reckoned a dollar. 

In New York and North Carolina, 8s. are a dollar. 

In New Jersey, Delaware, Maryland, and Pennsylvania, 
7s. 6d. 

In South Carolina and Georgia, 4s. 8d. 

lu Canada and Nova Scotia, 5s. 

At 6s. to the dollar, $ 1 3=^ or .3 of J^l. 
« 88. ... . $l=*feor .4 " £1. 
'« 7s. 6d.* . . Sl=f - - *' £1. 
*« 4s. .8d. . - ^1=^- • " ^1- 

To reduce the several currencies to Federal Money, 

Rule. Reduce the shillings, pence, &c., to the decimal 
^f a pound ; s^nnex that decimal to the pounds, and divide 
' by that fraction of ^1, which makes a dollar in the given 
currency. 

I. Reduce £45 I^s. 7^. New England 'currency to 
Federal Money. 



12 

20 

.3 



7.5 
15.6250 

45.7812 



Ans. $ 152.620. 

2. Seduce jC73 Virginia currency to Federal Money,. 

.3 I 73.0 

Ans. $ 243.33^. 



\ . ♦ 78. 6d. « 90d. s ^ -, 
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3. £105 148. S|d. /New York currency. 



12 
20 

.4 



3.75 
14.3125 
105.7156 



Ans. $ 264.289. 
4. Reduce iri25 8s. 6d. New Jersey currency to Federal 

Money.*" 



12 
20 



6. 
8.5 



i:i25.425-rf =s$ 334.466+ Ans. 

5. How niany dollars in £25 3s. 7d Pennsylvania cur- 
rency? Ans. $67,144. 

6. How many dollars in 17s. 9d. ? Ans. $ 2.366, 

7. Reduce il7 14s. 6d. South Carolina currency to 
Federal Money. 

14s. 6d.=:.725of jei. ^"^ *^' ' 

iri7.725-7-^=$ 75.965 Ans. 

8. Howj niany dollars in lis. 6d. Georgia currency? 

:>;.... Ans. $2 .464+. 

9. Reduce £^ 17s. 8d. Canada currency to dollars. 

Multiply the pounds by 4. Ans. $ 35.53. 

10. How many dollars are 19s. Nei% Scotia currency? 

Ans. $ 3.80. 

Note. Whenever the sum to bo reduced consists only 
of shilUngs, pence, &c., it is better to reduce the pence and 
farthings to the decimal of a shilling, and divide by the 
number of shillings, in a dollar, if that be even. 

11. Find the value in Federal Money of 178. 6d. at 88.^ 
6s., and 5s., to the dollar. 

8=$ 2.11 

:$2.91- 

$3.50 

12. How mariy dollars in 12s. 8id. in the currencies 
severally of New England, New York, and Nova Scotia ? 

r $2,118. 
Ans. J $1,588. 

(7*) 



r8=i 

17.5-W 6=1 

(5=1 



$2.54h. 
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13. How many dolhx^iSr£5 15s. 4^. of the currency 
of Great Britain ? Ans. $ 25.6^, 

The par value of a dollar is 4s. 6d. English currency. 

4s. 6d.= 54d. 9 _, ^ , . , , •.,.., 

£1 — 240fl ~40* Therefore, multiply by 40, and divide 

by 9. 

14. What is the value in Fedetal Money of £1 English 
currency ? Ans. $ 4.44f . 

The method of reducing Federal Money to the currencies 
of the diiferent states, Canada, and Great Britain, is to re- 
verse the process directed in the rule, multiplying where 
we divided and dividing where we multijdied. 

For examples, the learner may take the answers to the 
questions, under Reduction of Currencies, and reduce them 
back again. 



MISCELLANEOUS EXAMPLES. 

In the questions which follow, vulgar fractions, if th^y 
occur, are to be reduced to decimals ; as likewise, the in- 
ferior denominations of compound numbers. • < 

1 . How many yards of cloth in 4 remnants containing- 
severally, 3 yd. 3 qr. ; 2 yd. 3 na. ; If yd., and 2s- yd. ? ,^ ' 

'Ans. 10.4375, 
'2. From 1 cwt., subtract 3 qr. 14f lb. Ans. .11839 cwt. 
3.- What is the cost of 3|yd. of cloth at $ 5f per yd. 

Ans. $ 19.406+. 

4. At $ 5f per yd,, how much cloth can be purchased | 
with $ 1 9.40625 ? Ans. 3.375 yd. 

5. At $ 1 1 .76 per cwt., what will ^ qr. of sugar corae 
to? Ans. $1.47. 

6. How long must a laborer work,^t the rate of $ .62^ 
per day, to earn $ 25 ? Ans. 40 days. 

7. Travelling at the rate of 4f miles an hour, in how . 
many hours will a foot-man go 34^ miles ? 

Ans. 75 hours. 

8. If 85 yards of cloth be bought for $ 191.25, and sold 
9Z $ 2.87^ per yard ; how much is the whole profit ? 

Ans. $ 53.12J. 
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9. How much butter at 9 ceiftfi a pound, will pay for 13 
yards of cloth at $ 2.19 per yardl Ans. 292 lb. 

10. At S 45^ per acre, what isMhe value of 32 square 
^ rods of laud ? Ans. $ 9.10. 
I 11. The loss of merchandise by a fire was estimated at 
^ $ 11372.75, f of which was insi»ed; how much was the 

lose after deductinff the insurance ? Ans. $ 4549.10. 



^ 



The loss here to the owner is | of the whole amount, 
and is best found by multiplying th^t by .4=|. With the 
vulgar fraction, both division and multiplication would have 
been necessary. In some cases, however, operating with 
the vulgar fraction is shortest. 

Let it be observed, that the product of any number by a 
decimal, is always some fractional part of the multiplicand. 

12. A bpnevolent individual whose income was $ 5000, 
devoted .12 of it to charitable objects ; how much did he 
give away annually ? Ans. $600. 

13. T^ of the capital stock of a bank, which was J a mil- 
lion of dollars, was owned by three individuals; what 
amount of stock had they ? Ans. $ 60000. 

14. If you add .05 of $ 759.06 to itself, what will be the 
amount ? Ans. $ 797.013. 

1 ^. If I invest $ 5500 in the stock of an insurance com- 
pany, and lose .08 of it ; how much is my loss ? 

An$.$440. 

As a decimal of two places has 100 for its denominator, 
we may consider such fractions as expressing per cent., in 
questions like the last : that is, I lost 8 per cent, (or j^) 
of my investment. 

16. How much is f of ^ of 786^. 

Ans. 70.785. 

17. At 3 cents a piece, iiow many oranges can be pur- 
chased with $ 1 1 .46 ? Ans. 382. 

1 8. At" .07 per cent., how much capital must be invested 
to yield $ 602 ? Ans. $ 8600. 

19. What is .07 of $ 8600 ? Ans. S 602. 

20. The children in a Sunday school contributed $ 5 to 
a charitable object, and it amotmted to 6] cents a piece ; 
how many children were there ? Ans. 80. 

21. Multiply 80 by .0625. Ans. 5. 



^ 



i 
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to DECIMALS. 

It is evident from the last examples, that the quotient of 
a nmnber divided by a decimal, is greater than the dividend, 
and the product of a number by a decimal is less than the 
multiplicand. 

22. What is the sum of- 19 and 5 hundredths ; 120 and 
9 thousandths ; 66 ten thousandths ; and 464 and 8 mil- 
lionths ? 

23. From y§^ tak^ ttr^* ^^^ divide the difference by 
.002. . Ans. 37.7 

24. The sum of $ 123.369 was to be paid by a certain 
number of persons, and it amounted to 3 dollars 9 mills a 
piece ; how many were there of them ? Ans. 41 men. 

25. Which is greatest, the product of 30 by .06, or its 
quotient by the same number? ^ 5 ^*^ product 

^°®* \ 600. quotient 

26. A lottery ticket of which A owned .4, drew a prize 
of $2500, what was his share of the prize ? Ans. $ 1000. 

27. 108.1 

1 0.8 K ) To' "^^^^ dividend is to be di- 
1.0 8 I • i 1* vided by every divisor. 
.108 J ^'^^ 

28. Suppose the difference of two numbers to be 23.436, 
and the greater number 24 ; what is the less ? Ans. ,564. 

29i The product of two numbers is 5, and one of the 
numbers 625 ; what is the other number ? Ans. .008. 

See the method of proof for multiplication. 

30. How many rods, yards, &c, in .712 of a furlong ? 

Ans. 28 r. 2yd, 1ft. llin. 

QUESTIONS. 

What does the tenn decimal mean 1 

What is the use of the decimal point 1 

In what respect do decimals diner from other fractions ? 

Does a cipher on the right of a decimal increase or diminish its yalue? 

Why. and how much does a cipher prefixed to a decimal diminish it» 
value t 

Why in addition and subtraction of decimals, must the decimal points 
stand under one another 1 

Why ia the process of adding and piibtracting decimals, more simple 
and short, than the same operation with \'ulgar fractions 1 

What is the effect on the value of a number, of removing the decimii 
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t 

oohat toward the right 1 And what the effect of removing it toward the 
leaf? 

Why is the product of a number by a decimal less than the multipli- 
cand^ ' 

Why is the quotient gieater than th^ «Hdi»d % 






* 



DUODECIMALS.* 

Duodecimals are fractional parts of a foot resulting from 
the dirision of it into 12 equal parts, and of each of those 
parts into twelfths, and so on. 

The first divisions are called inches or primes ; the di- 
irisions of these, seconds ; then thirds, fourths, and filTths. 

Hence the foot bein^ taken as the integer* 

1 prime (')=A ^^ ^ ^^^^^ 
1 second (")=-j^ of 1 prime, 

1 third ('")= i^ of 1 second, <fec 

Duodecimals are applied to the measurement of surfaces 
and solids. 

Th are added and subtracted like other compound 
numbers, but there is some peculiarity in the method of 
multip them into each other. 

What are the superficial contents of a board 12 ft. 8 ' 
long, «id 2 ft. 2 ' 2 " wide ? 

As 2 feet is an integer, its product into any of the de- 
nominations of the multiplicand will evidently be the de- 
nominations themselves : but inches being only twelfths of 
a foot, their product into any denomination of the mui- 
tiphcand can be but ^ as much as if they were feet. And 
the product of seconds will be -^ the product by the same 
number of primes. 



* From the Laim numeral duodeemf signifying ivfthe. 
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Hence in multiplying by inches, we 12 8 

set the product one denomination 2 2 2 

lower than the- product by feet, and 

the product of the seconds one denomi- 25 4 

nation lower than that of primes, which 2 14 

diminishes each, in the rktio of the 2 1 
value of its multiplier to the next 



higher denomination. . Ans. 27 ft. 7' 5" 4'" 



Rule. Place the several terms of the multiplier under 
the corresponding terms of the multiplicand. Multiply first 
by the fighest denomination, and set the product of each in- 
ferior denomination of the multiplier one place lower than 
the jS|>duct of the next higher, always dividing by 12 when 
the product equals or exceeds that number. 

What quantity of wood in a pile 9 ft. 7 ' long, 3 ft. 8 ' 
wide, and 4 ft. 3 ' high ? 

ft. ' " '" 
Length 9 7 



Width 3 


8 






28 
6 


9 
4 


8 




35 

Height 4 


1 
3 


8 




140 
8 


6 
9 


8 
5 





Ana. 149ft. 4' 


1" 


0"' 



What quantity of surface in a floor 16 ft. 6 ' long, and 
12 ft. 9 ' broad ? Ans. 210 ft. 4 ' 6 ". 

How many feet in a board 14 ft. 10 ' long, and 11 inches 
wide? Ans. 13ft. 7' 2" 



^^ 
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When dudlecimals are to be divided by one another, the 
inferior denominations must be reduced to the decimal of a 
foot 

If the square contents of a floor are 210ft, 4' 6 ", and 
one of its sides 12 ft. 9 ' ; what is the other side ? 
4'6"i=.375 
9' =.75 210.375-rl2.75=16.5orl6ft. 6in. Ans. 

If a board 14 ft. 6' long contain 13 ft, 3 ' 6 ", what is its 
width? • Ans. 11 inches. 

As duodecimals can with equal conyenience be reduoed 
to decimals, it is unnecessary to multiply examples under 
this rule. 
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Under this head are included certain short practical 
methods of operating, applied for the most part to questions, 
where the value, or the quantity, in a lower denomination, 
is an even part of a higher denomination. 

TABLE OP ALIQUOT (OR EVEN) PARTS. 





Cents. 


Parts 
of«l. 

I 


Months. 




50 


6 


• 


1 33^ 


i 


4 




?5 


i 


3 




20 


i 


2 




12^ 


k 


1 




H 


A 


' 




5 


^' 





Parts 
of 1 year. 



Parts of I 
shilling. 




' C^ctx -V 
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EZAMPLESr 



to? 



1. At 1^. per yard, what will461^yd.of galloon come 



The Talue at Is. per yd.=s:461s. 6d. 

s. d. 
1^.9 j of a shilling. |)461 6 



Ans. 57 8}=:ir2. 178. 8jd- 

% A.* 3s. 8d. per bushel, what will 35^ bushels of wheat 
eome to4 

The value at jGl per bushel— i;35 10s. 

£ s. d. 
6s. 8d.=:Jofi:i.. i)35 10^^ 

Ans. £\\ 16s. 8d 



3. At 15s. per yard, what is the cost of 56f yards ? 

£ s. d. 
i)56 15 



15s,=Jofi:i. 



J)28 7 6 
14 3 9 

Ans. JC42 lis. 3d. 



4. At 75 cents a bushel, how much will 62^ bushels of 
oarley come to ? 

V c. 
At $ 1 per bushelss 62 .50 

.75=}=! -J 15.62| 

Ain. $ 46.87^ 



Y 
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^4 At 35 cents a yard, what will 37| yards of cotton 
ccwwto! 

At $ 1 per yardss '$ 37.75 

25 centsss^ $ 9.43f Anis. 



6. At 16f cts. per pound, what is the cost of 25j;lb. of 
coflbel 

$ c. 
At $ 1 per poundss 25.25 



16}=rf ^ $4.20fAns. 



7. At $ 9.58 per cwt. what will 1 cwt. 2 qr . 14 lb. of 
potash cost? 

$ 9.58 



2qr.=i 1 cwt 4.79 

I4lb.=|2qr. 1.19} 



' I 



I 



Ans. $15.56f 



8. At $ 2.50 per cord, what will 1 cord 32 fest of wood 
oostl 

$ 2.5a 

32 a.=f .62^ 

Ans. $ 3.12^ 



9. At Bl\ cents a pounds what is the cost of 1 lb. 2oz. 
of tea! 

$.875 
2 QZ.ss| .109 

Ans. $ .984 



10. If the interest of a certain sum for a year be $ 18.78, 
what win be the interest for 10 months ? 

(8) 
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$ 18.78 



6 months =4 1 year 
4 months =1 1 year 



9.39 
6.26 



Ans. $ 15.65 

11. What will 76 lb. brown sugar cost, at 7^d. per lb. t 

8. d. 
At Is. per pomid= 76 

6d.=lofls. 38 • 

lid.=|of6d. 9 6 

Abs. 47 s 6=i:2 7s. 6d. 

The foregoing are a few examples of the various practi- 
cal methods, which business men and accountants adopt for 
coHvenience and despatch of calculation. 

Examples for Exercise* 

12. 1 cwt. 3 qr. 14 lb. of raisins at jC2 Hs. 8d. per cwt . 

^ Ans. £i 16s. lOJd. 

13. 1 cwt. 1 qr. 8 lb. of sugar at $ 8.65 per cwt. - 

Ans. SI 1.42. 

14. 362 j- bushels of wheat at $ 1.12-} cents per bushel . 

Ans. 407.53. 

15. 27^ gallons of brandy at $ 1.25 per gallon. . 

Ans. # 34.37^. 

16. 60 bushels of apples at 16f cents per bushel ? 

Ans. $ 10. 

17. 75^ bushels of potatoes at 33^ cts. per bushel . 

Ans. $25.16f. 

18. 46f lb. butter at 12^ cts. per pornid ? 

Ans. $ 5,79J. 

19. 1 gal. 2qt. 1 pt. of wine at $ 3.62^ cts. per gal. . 

Ahs. $ 5.89. 

20. 1 bu. 3 pk. 6 qt. of beans at $ 1.12^ per bu. . 

An8.$2.1S» 



\ 
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*21. 29f yd. calico at 20 cts. per yd. Am. $.5.95. 

22. 27^ yd. silk at Qs. N. Y. currency per yd.' 

Ans. $ 30.93|. 

23. 1 cwt. 16 lb. iron at $ 6.75 per cwt. 

Ans. $ 7.7 If . 

24. 24 lb. sugar at $ 11.25 per cvt. Ans. $ 2.41. 

25. 1000 quills at ^ ct. a piece Ans. $ 5. 

26. The interest on a certain sum for a year being 
$ 17.60, what is it for 7 m. 20 d.? 

Ans. $11.24|-. 

27. At 5s. 6d. per yd. N. Y. currency, what will 8 yd. 
of gingham come to in FedenJ money ? 

As there are 8 shillings to the dollar, the cost of 8 yards 
will be as many dollars as there are shillings in the price of 
1 yd. ; and the parts of a shilling, will be like parts of a dol- 
lar. 6d.=J of 1 shilling. The answer therefore is $ 5.50, 

28. At 4s. 3d. N. Y. currency, per gallon, what will 8 
gallons of molasses cost ? 

3^.=^ of Is. Ans. $ 4.25. , 

In New England currency, the price in shillings of 6 
yards, pounds, &c., will be as many dollars as there are 
shillings in the price of 1 yd., and the pence will be ^e 
same aliquot parts of a dollar, as they are of a shilling^ ' 

29. At Is. 6d. per bu. N- E. currency, what will 6 bu. 
of oats cost in Federal money ! 

Ans. $1.50. 

30. At 7s. 3d. per bu. N. Y. currency, what will 32 bu. 
of wheat cost ? - ' 

32—8x4 8 bu.=$ 7.25x4=3f^d. Ans. 

31. At 6a. 3d. per yd. N. Y. currency, what will 9 yds. 
of Irish lineu cost ? 

8 yd. =$6.25 
lyd.|= .781 

Ans. $ 7.03| 
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33. At 58. dd. per bu. (N. Y.) what w91 25 bu. of com 
come to ? 

25=8x3+1. $5.75X3=17.25 

1= ."^1* 



Aim. $ 17.96|> 



33. 15 yards of Irish linen at 48. 4d. (N. B.) per 3rd. ! 

Ans. S 10.83^. 

34. Mr. Charles Lardner, 

Bought of James Fisher. 

1635. 8. d 

Jan. 3. 9 yd. Bleached Cotton at 1 3 - - - 

6 lb. Souchong Tea " 4 4 - - - 
12 " Black do. " 3 9 - - - 
18 « Coffee «« 1 3 . . . 

7 yd. Irish Linen "4 8 - - - 
24 " Calico " 1 8 - - - 



•129.57. 

N'&rtk Hampton, Jan, 3, 1835, __ 

Received payment, 

James Fishbr. 

35. Mr. John Schoolcraft, - 

To C. P. Smith, Dr- 

1836. 8. d. 

Jan. 8. To 10 lb. Coffee at 1 9 - - - 

" " 12 " Sugar " 1 3 - - - 

" 12. " 18 " Salmon «• 6 -^ - - 

Feb. 1. " 9 « Black tea « 5 3 - - - 

« " 24 " Buckwheat " 3 . - . 

" 6. " 9 « Com'd Beef " 4 - - - 



$ 12.21. 

New York, March 4, 1836. 

Received payment, 

C. P. Smith. 
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eoKPARisoN or NUMBXaS. .^ 

COMPARISON OF NUMBERS. 

The part or parts, which one number is of another, is 
expr(>saed by making the former (that is the part) the nu- 
nieralur. and the latter the denominator of a fraction. Thus, 
if wti compare 2 and 3 ; 2 is f of 3, 3 is | of 2. 

AgJiin, if we compare 4 and 6 ; 4 is ^ of 6, and 6 is J o^ 
4. These fractions reduced, become ^ and ^ ; the relation 
of the terms remaining unchanged. 

In Drder to compare numbers in this manner, they must 
be in the same denomination. 

If, for example, we would express the part which 5 feet 
is of 2 yards, it will not do to say |; of 2 yards ; but re- 
ducing the two yards to feet, we shall have a true compari* 
son, namely, f of 2 yards. 

If tlie numbers compared contain decimals, the decimal 
places must be made equal ; and if they contain vulgar 
fractions, these must be reduced to a common denominator, 
and their numerators be compared. 

1. What part of $ 1 is 60 cents ? 

-^ = I Ans. 
1.00 *' 

2. What part of f is } ? |r=: ^ 

3. What part of i is J? Ans. f. 

4. What part of 7 is 2 ? What part of 2 is 7 ? 
o- What part of 12 is 9 ? What part of 9 is 12 ? 

6. What part of 3 cwt. is 1 cwt. 3 qr. ? Ans. j"^. 

• 7. What part of 6s. is 8s. 6d.? Ans. f|. 

8. Whnl part of 5.6 is .56 1 Ans. -jj^. 

9. What part of 3 gal. is 2 qt. 1 pt. 1 Ans. -f^. 
The relations expressed by numbers compared in this 

way, mny be applied to the solution of a variety of practi- 
'Cal qu«'8tions. 

In forming the fractions, take for the terms of comparison 
ihe nunihf^rs in the question which are of the same kind ; 
rt'duce thfrn to ihe lowest terms by problem I. on page 52, 
and multiply the result by the number which is of the same 
l^ind 'Af* thi^ answer requirf^d. 

10. If 3 men can huild 7 rods of wall in « day, hotr 
nany rods cnn 9 men build 7 

9 is f of 3. 1=3. 3X7=21 rods. Ans. 

8* 
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Had the question been, If 9 men can buUd 7 rode of 
vail in a day, how many rods can 3 men build ? the terms 
of the comparison should have been inverted ; f . 

|=r^. ^x7=J or 2J rods. Therefore, if there- 
quired answer be greater than the remaining number, make 
the greater of the two numbers compared the numerator ; 
and if less, make it the denominator of the fraction. 

When the terms contain a vulgar fraction, they may be 
compared, as directed on the preceding page, or the frac- 
tion may be changed to an equivalent decimal. 

1 1 . If 3 horses eat 8 bushels of oats in 2 weeks, how 
lono: will it take them to ^at 40 bushels? 

There will be the same relation between the periods of 
time, that there is between the quantities consumed. 
40 is V> of 8. V 0^ 2=2X5=10 weeks, Ans. 

12. If 4 J tons of hay will feed 3 cattle over the winter, 
how many tons will feed 25 cattle ? 

25 cattle will consume ^ as much as 3 cattle. 

Hj5xf= V» OJ^ 37 J tons, Ans. 

13. If 19 gallons of molasses cost $ 11, what will 3f 
quarts cost? 

In order to compare these two quantities, they must bo 
brought to the ^am* denomination, 19gal.=76ql. 3^= 
3.8 qt. Adding a cipher to 76 to balance the decimal place 
in 3.8, the relation of the quantities will be 

^=V(r- ife X 1 1 =i J of 8 1 , or 55 cents, Ans. 

14. If 16 bushels of oats cost $6.75, what will 320 bit 
cost? Ans. $135. 

15. If 3 yards of cloth may be bought for $ 12.75} h^w. 
many yards may be bought for $ 1 02 ? Ans. 24 yards. 

16. If 1 acre and 20 rods of ground produce 45 bushels of 
wheat ; at that rate, how much will nine acres produce ? 

Ans. 360. bu. 

17. If f of a yard of cloth be worth $5, what will | of 
a yard cost ? 

^ 5=|. i=Jof|. Jx5=V=«5.83j,Ans. 
Here, in order to compare the fractions | and |-, they are 
reduced to a common denominator* 

18. Boarding at 128. 6d. per week, how long will £ 32 
10s. last me ? Ans. 52 weeks. 

19. If a barrel of beef last 10 men 95 days, how long 
will it last 25 men T Ans. 38 days 



PROPORTION. 



20. If I lend a man $ 200 for 60 days, how long ought 
ho to lend me $ 275 to requite the favor ? 

Ans. 43^ days. 

21. How many, years will it require for 5 cents to gain 
the same interest, that $ 100 does in 1 year? 

Ans. 2000 year«. 

22. If it be required to line cloth J of a yard wide, with 
lining | wide ; what must be the relative quantity of the 
lining ? Ans. |. 
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From the comparison of numbers we derive their ratio. 
Ratio is the mutual relation of two numbers, or of two 
quantities, in respect to magnitude. It is equivalent to the 
quotient arising from* the division of one number by anoth- 
er, and may be expressed "by making one of the numbers 
the«numerator, and the other the denominator of a fraction. 
Thus the ratio of 3 to 6 is § or 2 ; and the inverse ratio | 
or ^. The two expressions are equivalent, and import that 
one number is double the other.* 

• Two numbers thus compared are called a couplet ; and 
the first i^ named the antecedent, the second the conse- 
quent of the couplet. Both are called terms. 

A ratio is indicated by two points placed between the two 
numbers compared ; thus, 4 : 8 expresses the ratio of 4 to 8. 

If two couplets of numbers have equal ratios, — ^that is, 
if the quotient of the second divided by the first, is equal to 
the quotient of the fourth divided by the third, or inversely, 
— the numbers are said to be proportional, or to constitute 
a proportion. Thus, 2, 4, 3, 6 are proportional ; that is- 
J=|- and J=|» A proportion is usually denoted by double 
points between the two couplets, or by the sign of equality ; 
thus, 2 :*4 : : 3 : 6 — or 2 : 4=3 : 6. The latter form ex- 
presses, that the ratio of 2 to 4 is equal to the ratio of 3 to 6. 

■ — II m • 

* It has been asserted that " only quantities of the same denomination 
can have a ratio to one another;" and that to institute a comparison be- 
tween things of unliJce kind is absurd. But a numerical ratio may evi* 
♦dentlv Bubsiet between them. For example, $5 and 10 bushels of. oat? 
may DC compared tooroiher, and the numerical ratio ^ be deduced.. 
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When four numbers constitute a proportion, they are alto 
a proportion when taken inversely, or alternately. 

Directly 2:4 = 3:6. 
Inversely 4:2 = 6:3. 
Aliernately 2:3 = 4:6. 
Other transpositions may be made in the otder of the 
terms, without afft$cting the equality of the ratios. 

When four numbers are proportional, the product of the 
two nif'aiiS or middle terms, is equal to the pK>duct of the 
t\io extremes or outer terms. In the proportion above, 

4X3=2X6. 

'I'he r^nsim of this equality may be explained as follows:* 
Ratio being the quotient of one teim of the couplet divided 
by the other, and the divisor and quotient oiultiplied togeth- 
er producing the dividend, the eonsequent of each of the 
two t»)U|>lei8 may be con>i(lered as the product of its ante* 
cedent by the same nuniber, that is, by the ratio. Thus, in 
the proportion 3 : 6=4 : 8, where ihe^ ratio is 2, 6=3x2, 
and 8=4X2. And if taken inversely 6 : 3=8 : 4, thera- 
tio is \\ atul 3=6xi» aud 4=8xi Therefore, each of 
the conaequents can iii all cases be resolved into two fac- 
tors one of whi«h is its own antece«lent, and the other, 
the ratio. Thus the proportion 3 : 6=4 : 8, is equivalent to 

3 : (3X2)=4 : (4X2). 

The first term is therefore, a factor in the second, and the 
third term a facUir in the fourth, and the ratio, from the very 
definition of proportion, is comnnm to the two consequents. 
To say then, that the product of the two means is equal to 
the product of the two extremes, is merely asserting, that 
the products of. the same factors are equal. 

This equality of the product of the means to that of the 
extremes, enables us, by having any three terms of a pro- 
portion, to find the fiurih. F<»r the product of any two num- 
bers divided by one of the numbers, gives us the other as a 
quotient. Therefore, if we ha\e the first three terms of fk. 
proportion, the product of the second and third divided by the- 
first will give the fourth. Taking for exanple the proportion 
3 : 6=4 : [ 1 6x4 = 24-7-3=8 the fourth term. 

N(»w the terms of a proporiicm, which we have treated as 
abstract numbers, may be emplo\ed to represent things; 
and the principles stated above, be applied to the solution 
of a vast variety of practical questions. Suppose, for illus* 
tration, the cost of 3 yards of cloth to be 12 doUani, and 
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we wish to find the cost of 14' yards at the same rate. The 
ratio hetween 3 yards and 14 yards will eyidently be the / 
same, as the ratio between 12 dollars and the cost of 14 
yards, which we wish to find. We may, therefore, make a 
proportion^ and say 
• . yd. yd. $ 

• % 3 : 14 : : 12 : A. 

Here we nave the two middle terms and one of the ex- 
tremes given, to find the other extreme. We have learned, 
. that the product of the two means is equal to the product of 
'the two extremes. We may, therefore, substitute this pro- 
duct ; and, dividing by the given extreme, find the other. 

Thus, 14x J2=168-r3=$ 56 Answer. 

L Again, If a perpendicular staff 4 feet high, cast a shadow 

I 5 feet long, what is the height of a tower, which at the same 

time casts a shadow 140 feet in length ? 

There must be the sam^ ratio between the heights of 
the objects, that there is between the lengths of their 
shadows. 

s. s. h. 

Therefore 5 : 140 : : 4 : A. 

• • 140x4=560-^5=112ft. Ans. * 

In every proportion, if the second term be greater than-«^ 
the first, it is evi^^nt that the fourth will be greater than 
«; t^ thirdl ; if the second be less than the first, the fpurth 

• ft * ^& ^^ ^^^ ^^^^ ^^^ third. 

* m ^rderihat the ratio between two terms be a true' one, 
* the numbers denoting them must be of the same denominor 

turn. 
If 4 yards of cloth cost 32 dollars, what will 3 quarters 

^ of a yaurd cost ? 

\ ^ The tnie ratio between the two pieces of cloth, is not 

? Aat of 4 to 3, but (redficing the yards) 16 to 3. 



qr. qr. 
Therefore, 16 : 3 : : 32 : A. 

32x3=96-^16=$6 Ans. 

The nature and properties of a proportion are the foun- 
dation of. what — ^from its grert utility — is termed the 
GoLDEX Rule ; and from the circumstance that there axe 
thred given terms — 
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The object of this rule is, from having ^ree terms given, 
to jfind a fourth, to which the third shall have the same 
ratio which the first has to the second. 

Two of the given numbers are always of the sa^ne kind, 
one of which must be the first term in stating, and the oAcr 
the second. Of these two numbers, one ^t^ supposition, 
and has commonly the word if, or some like expression 
.connected with it ; — ^the other is a demand, and is the thing 
to bo found out. The third number is of the same kind 
with the answer sought, and must possess the third place in 
the statement. The following is a question under this 
rule. • 

If 5 yards of cloth cost $ 9, what will 20 yards cost ? 

Here, the numbers that are of the same kind are 5 yards 
and 201 yards : they are both cloth. Moreover one of them 
is preceded by a supposition : ^^ If 5 yards cost," and the 
other is the question or thing» to be found out, " What 
will 20 yards cost ?" 

Again, ihe remaining number (9) is of the same kind as 
the answer sought : it is money. 

. Now it is evident, that there should be the same ratio 
between 9 dollars and the answer to the question, that there 
is between 5 yards and 20 yards. Therefore it is stated 

yd. yd. $ • ^ 

5 : 20 : : 9 : A. . • ^ • / 

• ,•» *•• 

Rule. State the question by placing the ni&nber "v^ieb ^ 

IS of the same kind with the answer sought, for the third 
term ; and the two numbers which are of the same kind with 
each other for the first and second terms, in such order 
that the first shall have the same r£4io to the second term, 
as the third has to the answer. 

2. Bring the fir3t and second terms to the same denomi- 
nation, and the third to the lowest denomination ihcntioned 
in it.* 



* It is often better to reduce the lower denominatioiis to the deciinU 
of the highest 
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3. Multiply the secdnd and third terms together, andE 
divide the product by the first, and the quotient will be the 
answer, in that denomination which the third term was hfX 
in. 

In arranging the first two terms, we have only to con- 
sider, whether the answer ought to bo greater or less than 
the third term. If greater, then the greater of the two terms 
should possess the. second place ; but if less, then the less 
of the two like terms should possess the second place. 

Thus in the question : If 5 yards cost $ 9, what will 20 
cost, it is evident that the answer ought to be more than 9 
dollars ; and we arrange the terms : 

yd. yd. $ 
5 :*2a : : 9 : A. 20x9=180-r5=$ 36 Ans. 

Had the question been-: If 20 yards cost $36, how 
mauy dollars will 5 yards cost ? the answer required would 
be less than the third term, and the statement would stand : 

yd. yd. $ 

20 : 5 : : 36 : A 36x5=180—20=59 Ans. 

1. If 365 men consume 75 ci^ t. of pork in 9 months, how 
much will 500 men consume in the same time ? 

m. m. cwt. 

.^ 365 : 500 : : 75 

75 



365)37500(102U Ans. 
365 



After the division we have 
a remainder 270. Placing 1000 

^e divisor under it as a de- 730 

nominator, we have the frac- ■ 

tion S|S*=H ^^ ^® answer ^jj^™^. 

is 102^ cwt 



* Fhetioot iliaQld in all cases be redvced to the hwest term». 
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If we wish to obtain the value 
of this fraction in the known 
parts of the integer, (that is of 
1 cwt.) we multiply the numera- 
tor by the tabular parts of the 
integer, and divide by the de- 
nominator, as directed in case 
VI. of Vulgar Fractions, page 
55. 



54 
4 



73)216(3 
146 

70 
28 



73)1960(26 
146 



500 
438 

mammmmmmm 

62 



Ans. 102 cwt. 2 qr. 26^ lb. 



We might have added ciphers 
to the remainder^ and have ob- 
tained a decimal expression of 
/the fractional parts. 



365)270.0000(.7397 
2555 



1450 
1095 



The value of this decimal is 
found by case III. page 74. 



3550 
3285 

2650 
2555 

Ans. 102.7397 cwt. 



Operations under this rule may oQ;en be considerably 
abridged, by dividing the first term, and either of tb« other 
two terms, by any number which will divide them without 
remainder. 



2. If 12 gallons of wine be worth $ 30, what is the value 
of a cask of the same wine containing 31<|^ gallons ? 



Proportion, 

12 ; 31.5 : : 30 : A. 

3 : 31.5 : : 5 
Dividing the first and 5 

third terms by 6. 

2)157.5 



Ans. $ 78.75 



3. If a family of 12 persons consume 3 barrels of flour 
in 2 months, how many barrels will serve them when there 
are 36 in the family ? 

p. p. bl. 

12 : 36 : : 3 : A. 
Dividing by 12 - - 1 : 3 :: 3 

3x3r59bl. Ans. 

4. If 4& yards of cloth cost ^ 67.25, what will 160 yards 
cost at the same rate ? 

yd. yd. 

48 : 160 : : 67.25 : A. 
Dividing by 16 3 : 10 : : 67.25 

Ans. $ 224.166. 

5. What will 11 cwt. 1 qr. of sugar come io^ii £9 8s« 
are paid for 3 cwt ? 

cwt. cwt. qr. £ s. 

3 : 11 1 : : 8 8 : A. 

4 4 20 Dividing the first atfA 

^-. — third terms by 12, we have 

12 : 45 : : 168 1 : 45 : : 14 

'45 14 

840 180 

€l72 45 

12)7560 630s.=JC31 10. 

630s.=ir31 10s. Ans. ■ 

«-* 

(9) 



88 PBpPORTIOir. 

f 

..(Instead of reducing the firs( and second tenn^to -qnar* 
teil^, it would be better to re|uc^ 1 $)r. to the d^t^mal of 
1 wt., and thetiSfe. to the deciiiat'of a pound, f**' '\ 

t' •% I i V ^- ■ " - 

lqr.=.25 ^'^ /• V ^f i^ 

8s.=.4 3 : f 1.25h^: %A^ A- : ' / '' 

Dividing by 3 1 : 11.25?: : 2.8''' 

2.8 



9000 
2250 



Ans. JC31.5 



6. If 12 horses conswne 42 bushels of oats in ^ weeks, 
what quantity will serve 20 horses the same time ? 

Ans. 70 bushels. 

7. If 70 busheio of oats will serve 20 horses ibr.^ weeks, 
how many horses will 42 bushels serve for the same timer ? 

Ans. J 2 horses. 

8. If 42 bushels of oats will last 12 horses 3 weeks, 
how long will 70 bushels of oats last them ? Ans, 5 weeks. 

9. If 76 yards of cloth cost $ 136.80, how much is it per 
ell English ? Ans. $ 2.^5. 

10. At $2.25 per ell E., how many yards of cloth can be 
bought for $ 136.80 ? "^ Ans. 76 yards. 

11. If 12 bushels of wheat be bought for $ 13.32, how 
many can be bought with $ 51.06 ? Ans. 46 bushels. 

12. If 6 bushels pf corn cost $ 4.75, what will 75 bushels 
cost? ^ Ans. $59.37^. 

13. An insolvent debtor fails for $13746.75, of which 
he is able *o pay only $9164.50; how much does he pay 
on a dollar, and what will A receive to whom he owes 
$2139? . 5 66§ cts. on $ 1 . 

^"^- } $ 1426. 

14. If 18 barrels of flour cost $ 99, what wHl 73 barrels 
cost at the same ratfe ? Ans. $ 401 .50. 

15. In its diurnal revolution, the earth moves through 15 
degrees of a circle in 1 hour ; how many degrees will it 
move through m 24 minutes ? Ans. 6 degrees. 



^^.y ^ 




Ans. « 4057.& 

3 inches high, cast a 

lat is the height of a 

I a shadow 133 feet? 

Ans. 95 feet. 

19. If 7lb. of ^Hgarcost 75 cents, how many pounds can 
be bought with S 9*T : Ans. 841b. 

20. At the rate of 9 yards for £5 12b,, how many yards 
. of cloth can be bought for £44 168. T Ans. 73 yd. 

21. At hair a guinea per week, how long can I be board- 
ed frit 20 pounds sterling! Ans. 38^j. weeks. 

22. If 240 bushels of wheat are purchased at ihe rate of 
$22^ for 18 bushels, and sold al the rate of $33|fur22Jt 
bushels, whatis the profit on the whole? Ans. $60. 

23. If S 100 gain S 7 interest in a, year, what will S 49.75 
gain io the sameitime ? Ans. S 3.48} 

24. If $ 49,7o gain S 3.48^ In a year, what principal will 
gain $7 in the same time ? Ans. 9 1^0- 

25. If 7 yards of cloth coat $ 15.47, what will' 12 yards 
cost? Ana. 526.52. 

26. What will 26 yd. of cloth coma to, if $ 6.90 are paid 
for 13 ells French? 

Note. , Instead of nioitiplying and dividing the terms in 
full, it'is generally practicable to shorten the operation by 
tlie method espliiincd on page 31. 

If there are more decimals on one side of the line than 
on the other, ihey may be balanced by adding ciphers to 
any nituiber on the opposite side; or an inverted comma 
may be used to distinguish them from integers. 

; the -^taicmeat 

yd. $ 
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; The ftrst and second tienns are to bis reduced to quarters ; 
we may, however, merely set down the multipliers, with a 
^sign or multiplication, lyad reduce the terms by division, as 
4)efore directed, 

Dividena 26 . 4 . 6*90 2.4. 1*15 ^ ^ ^^ . 
Divisors 13 . 6 1.1 

This method is particularly convenient where the terms 
of the statement involve vulgar fractions. In that case, we 
have only to place the denondnatois on the opposite side 
of the horizontal line to their numerators, and the whole 
may be treated as integers. 

27. If f of a yard of velvet cost | of a pound sterling, 
what liill ^ of a yard cost t 

yd. yd. £ 

I : ^ : : f : A. Dividend 8. 5. 2 1_ 

Divisors 3.16:5='3-^*-^-'^^- 

The first term being the divisor, its numerator is placed 
below the line : the second and third terms retain their 
position. In this example, the 5 cancels the 5 ; 16 being 
divided by 8 gives a quotient 2, which is balanced by 2 
above the line. The terms thus reduced stand : 1.1.1 

Units below the line, may in all cases be dropped, 3X. 1 
as they do not affect the result.* 

28. If f of a yard cost ^ of a pound, what will f of an 
ell English cost 1 

yd. e. £ 
f : f : : f : A. 8.3.5.3 18 

5.4.5.7~35'-^^*'^^- 
* 
In this example, |- of a yard and f of an ell are to be re- 
duced to the same denomination, by case VIII. page 57. This 
is done by multiplying their numerators by 4 and 5 respec- 
tively. This reduces them to the fraction of a quarter : 
that is, I yd,=y qr. and f e.= Y V- We therefore, place 



* When any term if reduced, * pencil inay be drawn acroia it, and itp 
^fOoticiBt be iiBt above ojr below i|. 
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the multipliers next their respective terms, with the sign of 
multiplication between, and then reduce all the numbers by 

division. 

> 

29. If If yd. of cloth cost 42 cents, what will 87 J yards 
cost ? 

yd. yd. 

If : 87i : : 42 : A. 

4 175 *42 

J 2 =2 X 25 X. 42=$ 21 Ans. 

30. If 8| gallons of molasses cost $ 4.20, what will 13| 

gallons cost ? 

8|= V Dividend 4.95. 4*20 4 . 19 . '60 ^ ^ 
* * — =$ 6.51 Ans. 



13f=y Divisors 35.7 "" 7 

Note. Whenever any of the terms of a statement con- 
tain a vulgar fraction, it may be reduced to its equivalent 
decimal. Which of the two methods to adopt, is a matter 
to be determined by convenience, and the judgment of the 
scholar. 

In the foregoing example, if we convert the fractions to 
decimals, the terms will stand 8.75 : 13.57142 : : 4.20. 
The first method is preferable in this instance. 

31. If a piece of land of a certain length, and 4 rods in 
breadth, contained f of an acre ; how much would there be, 
if it were 1 If rods wide ? Ans. 2 A. 28 rods. 

32. If 8f lb. of tobacco cost $ If, what quantity can be 
bought for $ 317.23 ? Ans. 13 cwt. 2 qr. lOJ lb. 

33. If 15|- bushels of clover-seed cost $ 156-J-, what 
quantity can be bought for $ 95f ? .Ans. 9 bu. 2 pk. 2f qt. 

34. If f of an ell English cost J- of a pound, what will 
12^ yards cost ? Ans. £5 lis. IJd. 

35. If 12^ cwt. of iron cost $ 42 j^, what will 48| cwt. 
cost? Ans. $ 163.50. 

36. If 6^ bushels of oats cost $ 3, what will 9\ bu. cost ? 

Ans. $ 4.269. 

37. A farmer sold 17 bushels of barley ajid 13 bushels of 

wheat, for $ 31 .55, the wheat at 35 cents a bushel more than 

the barley ; what was the price of each per bushel ? 

Ans 5 Barley $.90. 
Ans. ^ y^^^^ ^ J ^5^ 
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99. If 19 men ean build a wall ia 20 days, how many 
men can do the same in 8 days ? 

This question belongs to what is commonly called " In- 
yerse Proportion." Those who adopt this distinction, would 
state it, 

d. m. d. 

20 : 12 : : 8 : A. 

and then multiply the first and secwid terms together. But 
the terms thus arranged, evidently do not constitute a true 
proportion. The required term, must obviously be greater 
than 8 ; but 12 is less than 20. Moreover, the product of 
the means is not — as in all true proportions^-equal to the 
product of the extremes. As the distinction of inverse 
proportion is both unscientific and unnecessary, it is now 
pretty generally discarded. The general rule is applicable 
to all questions which can arise under proportion, according 
10 which, the foregoing example is stated thus : 

d. d. m. 

8 : 20 : ; 12 : A. 

Multiplying the second and third terms together, and 
dividing by the first we shall have the answer ; 30 men. 

There can be no difliculty in determining the proper 
order of the two like terms, if we consider, whether the 
answer ought to be greater or less than the third. 

39. If a man perform a journey in 5 days, when the day 
is 12 hours long, in how many days will he perform it 
when the day is 10 hours longi 

Here, the shorter the day, the more days it will require 
to perform the same journey ; consequently the statement 
stands, 10 : 12 : : 5 : A. Ans. 6 days. 

40. What number of men will it require to execute in 2 
months, a work which it would require 120 workmen to do 
in 8 months ? Ans. 480. 

41. A family of 8 persons have provisions to subsist them 
a year ; if at the end of 6 months 2 of the family leave, 
how long will tteir supply last them ? Ans. 14 months. 

42. If A can mow an acre of grass in 6 hours, and B in 
9 hoiiT^; how much will they jointly mow in 10 hours ? 

Ans. 2J^ ceres. 
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43. If when flour is $ 6.50 a barrel, the bakers' loaf 
fihoiild weigh lOoz., how much ought it to weigh when 
flour is $ 7.62^ ? Ans. 8^+ oz. 

- 44. If 20 men can perform a piece of work in 15 days, 
how many men must be added to the number, that it may 
be accomplished in ^ of the time ? Ans. 5 men. 

45: What quantity of water added to 31^ gallons of whis- 
key, which cost $ 13.50, would enable the purchaser to sell 
it for 40 cents per gallon, at a profit of 10 cents a gallon on 
his purchase ? Ans. 10|- gallons. 

46. If it require 90 yards of carpeting f wide to carpet a 
•floor, how many yards 1| wide would be sufficient ? 

Ans. 60 yards. 

47. If a courier, travelling 13|^ hours a day, perform a 
journey in 35^ days, how long will it require, if he travel 
but 11^1^ hours a day ? Ans. 40 days, 15^+h. 

48. Sutt||g|^60 men in a garrison, have provision suf- 
ficient to lastthem 2 months, how many men must leave, 
in, order that the provision may last the residue 5 months ? 

Ans. 390 men. 

49. At what time between the hours of 8 and 9, are the 
hour and minute hands of a clock tc^etfeer ? 

Ans. 8 o'clock, 43 min. ^S-^j sec. 

50. If A can mow ^, B. ^, and C ^ of an acre oi grass 
in an hour, in how many hours can they together mow 3^ 
acres ? Ans. 6 h. 30 m. 30J sec. 

51. A man and two boys are employed in hoeing a field 
of com ; the man is able to hoe 3 rows while each of the 
boys hoes 2 : if the former could perform the whole work 
alone in 8 days, how long will it take him with the as- 
sistance of the boys ? . Ans. 3y days. 

52. If by working 6f hours a day, a man can accomplish 
a job in 12^ days, how many days will be required, if he 
work 8^ hours a day ? Ans. 9-^-q days. 

53. In exchange for 120 bushels of wheat valued at ^ 1^ 
per bushel, A receives of B $ 65 in cash, and the balance 
in oats at 40 cents a bushel : what quantity of oats does he 
receive 1 . Ans. 287^ bushels. 

54. If A and B together cai^ do a piece of work in 7 
days, and B alone in 12 days, in how many days can A 
alone do | of it ? Ans. 11^ days. 
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COMPOUND PROPORTION. 

By this rule, questions which in simple proportion would 
require two or more statements are reduced to a single 
statement. 

EXAMPLE. 

If i:iOO in 12 months gain £6, what will, JC400 gain in 
7 months ? v 

The result in this question, depends upon two considera- 
tions ; the amount of money at interest, and the length of 
time it is continued at interest. 

In regard to the first, the statement would be, 

prin. prin. in. 

100 : 400 : : 6— to i:24, the interest of je:400 for 13 
months. 

The consideration of time would require the statement 
to be, 

m. m. jC 

12 : 7 : : 24 — to £14 the interest of £400 for 7. 
months- 
Here it is to be observed, that the quotient arising from 
dividing the product of the two last terms of the first state- 
ment by the first term, is in all cases to be made the third 
term of the subsequent statement, and to be multiplied into 
its middle term. If then we multiply that product by this 
middle term before division, the result will be the same. But 
this result is to be divided by the first term of the last state- 
ment. It will have the same effect, however, to increase 
the first divisor (before the first qivision) as many times 
as there are units in the second divisor. 

Hence, the proportions may be conJbiiied in the foUow- 
ii)|^manner : \ 

100 : 400) . «, \ 
12 : 7i ' ' ^ 



Then 400x7X6-rl00xl2==i?14 Ans. 



* It will be observed, that the ratio of the third taoii to^e answer, is 
not the same as that of either of the two couplets. OL^erekre in fact,— 
as explained above — ^two distinct proportions ; the coitibiiAtion of which 
is a matter of convenience, rather than of teientific accuiapy. - 
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Rule. Make that number which is of the same kind with 
the answer, the third term ; and of the remaining nninbers, 
compare any two that are of a kind, and place them on the 
left of the third term, in such order, that their ratio may 
accord with the conditions of the question. Then divide 
the continued product of aU the middle terms, and the third 
term, by the product of the first terms. 

The method of statemexnt will best be illustrated by an 
example.. 

1. If 8 men can build a wsdl 20 feet long, 6 feet high, 
and 4 feet thick in 12 days, in what time will 24 men bmld 
one 200 feet long, 8 feet high, and 6 feet thick ? 



men 24 : 


8 


length 20 : 
height 6 ; 
thickness 4 : 


200 
8 
6 



d. 

12 



Here the answer sought 
is ^ays. We, therefore, 
place 12 days for the third 
term, and comparing the 
number of men, it is evi- 

dent that 24 men will re« ' 

quire less time tp do the same piece of work thaiL 8 
men. We, therefore, place the less of the two numbers 
last. We next compare the length of the two walls, and 
see that ono 200 feet long, will require more days than one 
20 feet long, and plac0 the longest last. For the same rea- 
son, we arrange the heights of the two walls in the same 
order ; and so also of the thickness. The continued pro- 
duct of all the middle terms and the third term, divided 
by the product of all the first terpis gives the answer 80 
days. 

But the labor of multiplication (as in simple proportion) 
may be shortened by reducing any of the first terms, and 
any of the other terms proportionally by division. 

Therefore the numbers whose products are to form the 
dividend, may be placed above a line with a sign of multi- 
plication between them, and those forming the divisor be- 
low, and the ivhole be reduced by t^e method already 
shown. *' 



r 
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Dividuhd 8x200x8x6x12 10x2xl2;* 

Divisors 2r>r20^e^4 = 3~ =^^ ^^^^ ^'^' 

By the common method. 200 

8 



24 1600 

20 8 



480 12800 
6 6 



2880 76800 
4 12 



11520 ) 921600(80 days. 



^ •/.... . t 

2. If 20 bushels of wheat are sufficient for ifamily of 8 
persons 5 months, how many bushels will be lufficient for 
4 persons 12 months ? 

Persons 8:4) ^^^ 24 bu. 
Months 5 : 12 > 

The question here is " how many bushels,^ &c., and the 
answer is grain. Consequently, the last term in the state- 
ment must be grain. By the supposition, 8 pensons ate 20 
bushels, and it is evident that 4 persons would require a 
less quantity for the same time : therefore, in regard to the 
number of persons, the answer should be less than 20 
bushels. But, the 8 persons were only 5 months in con- 
suming the 20 bushels, whereas the 4 are to be fed 12 



• 
* The quotients, instead of being carried out in this manner, may just 
as well be set above or below the respective terms, and a pencil be drawn 
over the latter to show that they are disposed of. 

If a point be used as the sign of multiplication, decimals may be de- 
noted by the inverted commas ; or they may be balanced by an equal 
number of decimal places annexed to any term on the opposite side of 
the lino. 
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months ; therefore, in reference to time, the answer ought 
to be more than 20 bushels, and the greater of the two terms 
is placed last. 

3. If 240 men in 5 days of 10 hours each, can dig a 
trench 23Q yards long, 4 feet wide, and 2 feet deep, in how 
many days of 12 hours long can %4 men dig a trench 115 
yards long, 6 feet wide, and 4 feet deep ? 



Men 24 : 240 
Length 230 : 115 
Width 4 : 6 
Depth 2 : 4 
Hours 12 : 10 



5 days. 



240X115X6X10X4X5 5><5x5 
"24X230X4X2 X 12 =^ 2 ""^^^ ^^ys Ans. 

'^, / 4. If a family of 8 persons expend $ 600 in 9 months, 
/' - hoy much will serve a family of 18 persons 16 months? 

Ans. $2400. 

5. If 120 bushels of oats keep 14 horses 56 days, how 
many days will 95 bushels feed 6 horses ? 

Ans. 103|- days. 

6. If a quantity of provision serves 1500 men 12 weeks, 
at the rate of 20 ounces a day to a man, how many men 

I^^U the same provision maintain 40 weeks, at the rate of 

~| ^^mces a day ? Ans. 1 125 men. 

* ^. If 300 bushels of wheat at $ 1.25 per bushel will dis- 

(charge a certain debt, how many bushels at 90 cents a 
bushel will discharge a debt 3 times as great ? 
* 

.90 : 1 .25 > , . ofjA .A 
1:3 J • • ^"" • A. ^j^g J25Q bushels. 

8. If by travelling hours a day at the rate of 4^ miles 
an hour, a man perfonn a journey of 540 miles in 20 days, 
in how many days, travelling 9 hours a day at the rate of 
4^ miles, will he travel 600 miles ? Ans. 14f days. 

In this question one of the terras of the dividend, and one 
of the divisor contain a fraction ; to wit, 4-J and 4 J. Re- 
^ duced to an improper fraction they make ^ and ^. These 

fractions may be treated as integers, by merely placing 



) 
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dieir denominators on the opposite side of the horietofUal 

•line to ^lat where their respectLve terms belong.* 

I* 

9. If a hall 36 feet long by 9 feet wide, wonld require 
36 jrards of carpeting 1 yard in width to cover it ; how 
many yards of die width of 1 ell English^ vroxM cover a 
floor 60 feet long and 27 feet wide ? Ans. 144 yairds. 

NoTK. In all cases of proportion, the termer (Compared 
together, must be brought to the same denomnaiion ; thei»- 
fore, in this question, &e ell and the yard are reduced I 
quarters. 

10. If 14 men working B^ hours, can niow 84 acres of 
grass in 3 days, in how many days, can 12 men working 
7^ hours, mow 75 acres ?. Ans. 3^M days. 

11. If 12 02. of wool make 1^ yard of cloth |- wide, how 
many yards 1^ yard wide, will 16 lb. of wool make I 






me 



i 

16X7X3X4X4 7X4X4 

-^-- — - — -se-^ — — — 3B22f yards Ans. 

8X2X3X5 5 ^^ 

In order to bring the pounds and ounces to the same de- 
nomination, we reduce the latter to the fraction of 1 lb. 

12oz.=f lbi< 

After the statement, we arrange tihe terms whose prodi 
is to form the dividend above, and those constituting 
divisor below the line, and transfer the denominators of 
terms containing fractions to the opposite' side of the line . 
The whole are &en treated as whole numbers. 

12. If the transportation of 12 cwt. 2 qr. 8 lb., 206 miles 
cost $ 25.75, how far at the same rate, may 3 tons and 
3 quarters be carried, for $ 243 ? Ans. 402^ miles. 

The two terms, expressing the quantities, maybe brought 
to hundred weights. 

12 cwt. 2 qr. 8 Ib.=12l cwt. 
3T. 3qr. =60} cwt. 



* That is, transfeiring the denominator of the dividend to the diviflor, 
and the denominator of the divisor to the dividend. 

t That is, thej work 3 days, and 3^ hours the fourth day. 
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13. If a footman in 12 days, travelling 6 hours a day, 
perform a journey of 240 miles ; in how many days will he 
perform one of 720 miles^ if he travel 8 hours a day ? 

^ , Ans. 27 days. 

14. If 20 men in 12 days, working 5 hours a day, can 
perform a piece of work , how many hours a day, must 15 
men work, in order to perform 3^ times as much wc»:k in 
30 days ? Ans. 8| hours. 

15. If the transportation of 5|- cwt. 150 miles, cost $24.58, 
what must be paid for transporting 15 cwt. 1 qr. 22 lb. 64 
miles, at the same rate ? Ans. $ 28.17+. 

16. In what time will $ 627.50, loaned at 7 per cent., pro- 
duce as much interest as'4 2510, at 3^ per cent., will pro- 
duce in 1 year and 8 months ? Ans. 3|- years. 

17. If a block of marble 2 feet 6 inches long, 1 foot 9 
inches broad, and 1 foot 3 inches thick, weigh 9 cwt. 2 qr., 
what would it weigh, if each of its dimensions were 
doubled ? 

Ans. 3 tons, 1 6 cwt. 

18. 8 workmen laboring 7 hours a day for 15 days, were 
able to execute |^ of a job on which they were engaged ; in 
how many days can they complete the residue, by working 
9 hours a day, if 4 workmen are added to their number ? 

Ans. 15f days. 

19. If 12 men working 9 hours a day for 15f days, are 
able to execute f of a job, how many men may be with- 
drawn, and the residue be finished in 15 days more, if the 
laborers are employed only 7 hours a day ? 

Ans. 4 men. 

20. If a cistern 8|- feet long, 5^ feet wide, and 6^ feet 
deep, contain 68^ barrels of water, how many barrels 
would it hold, if each of its dimensions were doubled ?* 

Ans. 546 barrels. 

21. If 10001b. of wool, would make 752 yards of cloth 
1|^ yards wide ; what quantity of cloth 2 yards wide, may 
be made of 1672 lb. of the same wool ? 

Ans. 1178f yards. 



* This question is susceptible of a much easier method of solution 
than by compound proportion ; but it would be anticipating another rule 
to introduce it here. 



(10) 
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• A NEW SYSTEM OF PROPORTION. 

The common method of statement and solution has been 
given on the preceding pages, and is perhaps sufiicienliy 
plain and accurate for all the purposes of practtcal business. 
' It conveys, however, but a partial and limited notion of the 
science of proportion, since it restricts the terms of the 
statement to a single order, and throws the blank invariaUy 
in the fourth term. 

It is liable, in Compound Proportion, to the further ob« 
jection, that it requires as many statements as the question 
contains conditions ; and the ratio of the first two terms of 
these several statements, is not the same aa the ratio of the 
third to the required term. 

The method now to be explained is believed to be more 
simple,and more conformable to the principles of the science. 

The properties of a geometrical proportion consisting of 
four terms, have been explained on page 92, and the reason 
assigned why the product of the means is equal to the product 
of the extremes. This equality between their products sug- 
•gesis an obvious method of finding any term of a propor- 
<tion, which may be blank or unknown : because, if the pro- 
duct of any two numbers be divided by one of the nuni- 
•bers, the quotient will be the other number. 

Taking the proportion, 2 : 6=4 : 12, and representing 
4he required term by I ] we have 

2 : 6 = 4 : [ ] 6x4=24-7-2=12 the 4th term. 

2 : 6=[ J : 12 2X12=24-r6=4 the 3d « 

2 : [ !=:4 : 12 ---- 2x12=24-7-4=6 the 2d " 
{ ] : 6 = 4 : 12 6x4=24-M2=2 the 1st « 

The problem of the Rule of Three is, to find the blank 
or unknown term of a proportion regularly stated ; and it 
is obviously indifferent, in which of the four terms tie 
blank falls, if we observe this universal 

Rule.. If the blank fall in either of the extremes, divide 
the product of the means by the given extreme ; and if it 
fall in either of the means, divide the product of the ex- 
tremes by the given mean. . ^ 

The terms of a proportion may be variously arranged, 
without destroying the equality of the ratio of the two coup- 
lets Thus 2 : 4 = 3 : 6. 1 r 3 : 6 = 2 : 4. 

6:3 = 4:2. 
3:2 = 6:4. 



2:4 = 3:6.) ( 

4 : 2 = 6 : 3. > and } 
4:6=2:3.) ( 
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Eveiy question in the Rule of Three contains a supposi' 
iion and a demand : and the supposition supplies two terms 
of a proportion and the demand two, one of which is blank 
or unknown. Now, stating is merely ananging these four 
terms in pairs, so that the ratio of each of the two coup- 
lets shall be the same. For example : — 

1. If $ 12 be paid for 8 yards of cloth, what will be the 
cost of 14 yards of the same cloth ? Ans. $ 21. 

Here it is evident, that, the ratio between the number of 
yards (8) in the supposition, and the number of dollars (12) 
paid for them, is the same as the ratio' between the number 
of yards (14) in the demand, and the number of dollars to 
be paid for them ; and inversely. Hence they may be ar- 
ranged in a proportion accordingly. 

yd. $ yd. $ $ yd. $ yd. 

8 : 12 = 14 : r ]; Or, 12 : 8 = f J : 14. 
Again, the ratio of the number of yards in the supposi- 
tion, to the number of yards in the demand, is the same as 
the ratio of the pric^ of the first to the price of the last ; 
and inversely. And we may say . 

yd. yd. $9 yd. yd. $ $ ■ 

8 : 14 = 12 : [ ]; Or, 14 : 8 = [ I : 12. 

In all the foregoing statements, the product of 14 and 12 
is by the rule given above, to be divided by 8, and the same 
result is produced. 

But we may invert the four proportions above, so as to 
bring the blank on the left of the sign of equality, and thus 
produce four other forms of statement. 

Perhaps the simplest and most intelligible method for 
learners is, to form one couplet of the proportion out of tho 
two terms supplied by the supposition, and the other coup- 
let out of the two contained in the demand ; observing al- 
ways to arrange them in the same order. It is indifferent 
witli which branch of the question we begin. 

2. What is the height of a steeple, which casts a shad- 
ow 198 feet on level ground, if a perpendicular staff 4 feet 
long, cast a shadow at the same timo 7 feet long 1 

h. 8. h. s. s. k. s. h. 

[ 1 : 198 = 4 : 7; Or, 198 : I J =5 7 : 4. 

In the first statement the order of the two terms taken 
from the demand is height, shadow; and the order of the 
two terms taken from the supposition iscorrespondent,Aetg>A£ 
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shadow. In the second, the order is reversed : it^s shad' 
oWf height, in both couplets. • 

3. If I of an eli English cost j£:i what will 12| yards 
of cloth cost ? 

c. £ c. £ £ c, £ c. 



3 

s 



^ = 12^ : [ 1 Or, ^ : I = [ ] : 12J. 



Observe, that the corresponding terms of the statement, 

1 and 12|^, are not in the same denomination : one is yards f 
and the other is ells. Before multiplication, they are both 
reduced to quarters. In proportion the rule is universal, 
that like terms must be reduced to the same denomination. 

When fractions occur in any of the terms of the state- 
ment, the denominators of the extremes are multiplied into 
the numerators of the means, and the denominators of the 
means into the numerators of the extremes- If there are 
mixed numbers, they must be reduced to improper fractions. 

For convenience, place the terms whose product is to 
form the dividend above a line, and the divisor beneath, 
and if there are fractions, place the denominators of the 
dividend with the divisor, and the denominators of the 
divisor with the dividend.* Thus, in the last example, 
12^ ( = ^) and ^ are the dividend; and their denominators 

2 and 3, are placed with the divisor f , and the denominator 
of f with the dividend. Moreover, 4 is placed in the divi- 
dend to reduce yards to quarters, and 5 with the divisor to 
reduce | of an ell to the same denomination- 
Dividend 25x1X5x4 ^,. ^. ^^ __ 

Divisor "23^3^= ^ ^ ^ ^' ^"' '' " '^^^ 
By this method, vulgar fractions pres*v * no more difficulty 
than integers, and in fact, are treated p, cisely like them. 
4. What will 7J gallons of molasses come to, if 8j gal- 
lons cost 4|- dollars V 



gal. $ gal. $ 
7} :\ ] = 8f : 4i ; or V : t ] = \« : 



¥ 



It is more convenient to use a perpendicular line ; ' 
placing the dividend on the right, and the divisor on 
the left ; as we may then omit the signs of multipli- 
cation. 

Any two numbers on opposite sides of the line, 
that are divisible by the same number, may be redu- 
ced by the method shown on page 31 ; and their quo- 
tients substituted for them ; ' a pencil being drawn 
across the divided numbers, to show that they are 
disposed of. Thus in the last example, 



3 
3 


25 

1 

^ 2 


3X3 
9) 


25X2 
50(5^. 
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Dividend 70X21X4 2X7X4 56 ^ ^.- . 

Divisor 9X 5X35 3X6X1 J5' " 

5. If 7 lbs. of sugar cost 75 cents, how many pounds 

can be bought for 9 dollars 1 

5» s. 1$ 8. 7xfi.00 

- , 3s:841bs. Ans. 

.75 : 7 = 9 : [ J. .75^ 

The pupil may solve by this method any of the questions 
found in this book, under Simple Proportion. 

The method of statement above explained may be appli- 
ed with equal facility, and still greater convenience, to 

COMPOUND PROPORTION. 

Here, as in the Single Rule of Three, every question 
consists of two branches, the supposition and the demand, . 
each of which supplies two leading terms of a proportion. 
It differs from the latter only by connecting with these 
leading terms certain conditions, or modifying incidents, 
which influence the result. 

6. If $ 100 capital produce $ 7 profit, how much profit 
will $ 480 produce ? is a question in Simple Proportion. 

But if we connect with the $ 100 the condition, that it 
be invested for 12 months, and with the $ 480 the condi- 
tion, that it he invested for 30 months, it becomes a ques- 
tion in Compound Proportion, and these conditions must 
be included in the statement : that is, they must be con- 
nected by the sign of multiplication with the term which 
each modifies. The statement is 

c. p. c. p. 

100x12 r 7 = 480X30 : [ ]. 
The reason of multiplying the leading terms by their 
modifying conditions, will be apparent if we consider that, 
$ 100 for 12 months=$ 1200 for 1 month, and 
$ 480 for 30 months=§ 14400 for 1 month. 
The effect, therefore, of the multiplication in this state- 
ment is, to equalize the time, during which the capital in 
the two branches of the question is productive, so that the 
results may be proportional. The statement above is equiv- 
alent to the following : 

c. p. c. p. 

1200 : 7=14400 : [ ]. Ans. $84. 

7. If 5 men mow 12 acres of grass in a given time, haw 
many men will mow 36 acres in the same time ? is a que8>« 
tion in Simple Proportion, and is stated 



114 PROPORTION. 

m. a. m. ,a. 
5 : 12 = [ ] : 36. 
Bat let the question be : If 5 men in 2 days, working 6 
hours a day mow 12 acres ; how many men working 3 
days, 1 hours a day will mow 36 acres ? and we have 
two conditions to connect with each set of men. The 
statement is : 

m. a. m. a. 

5X2X6 : 12 i=[ ] 3X10 : 36. 

5X2X6X36 6 
5=- Ans. 6 men. 

12X3X10 1 

There is very little diiEculty in distinguishing the lead- 
ing terms of the proportion from their incidents ; or in know- 
ing to which of the terms the incidents belong. In each 
branch of the question, the leading terms have in general 
the relation to each other of cause and effect ; or the gram- 
matical relation oi agent and object ; and the incidents com- 
monly denote time, rate, dimension, &c. 

8. How many men will dig a trench 135 yards long and 
4 yds. wide in 8 days, if 16 men will dig one 54 yards 
long, and 5 yds. wide in 6 days ? 

In this question, both the agent and object, (that is the 

men and the trench,) have modifying conditions connected 

with them. The men are to work a specified number of 

days, and each trench has stated dimensions. 

m. t. m. t, 

[ ] 8 : 135X4 = 16x6 : 54X5. Ans. 24 men. 

We omit in this statement, the term (1) denoting the 
trench, because, being unity, it does not at ^1 affect the 
result. Moreover, we may always omit in stating, any 
term which is the same in both branches of the question^ un- 
less it be necessary as one of the constituent terms oi a 
regular proportion. 

9. If 20 horses eat 70 bushels of oats in 3 weeks, how 
many bushels will 6 horses eat in the same time ? 

h. -b. h. b. • 

20x3 : 70 = 6x3 : I 3. . Ans. 21 bushels. 
This question properly belongs to Compound Proportion ; 
but the condition 3 being the same in the means and in the 
extremes may be omitted, in the statement. 

10. If 6 men in 12 twelve days build a wall, in how many 
days would 20 men build it ? 
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dneBtionsof this kind are umially classed in the " Single Rule of Three 
Inverse." They in fact, however, belong to' the Double Rule of Three. 
But one of the terms (1 wall) being the same in the supposition and in the 
demand, does not influence the result. It may be stated 
m. w. m. w. 

6X12 : 1 =20 [ 1 : 1. Ans. 3f days. 

All the questions usually considered as belonging to In- 
verse Proportmn, admit of similar statement and solution. 

11. How Any yards of cloth f yd. wide are equal to 30 
yards 1^ yd. wide ? 

y. q. y. q. 

[ ] f : 1 = SOXH : 1 Ans. 50 yds. 

The I in both branches of this statement, represents the whole quanti- 
ty of each kind. It might have been equally well represented-by any 
other number, as the oiuy object is to have the requisite number of terms 
to constitute a proportion. The foregoing explanations may be summed 
up in the following 

Rule. State the question by arranging the leading terms of 
the supposition and of the demand, in the same order ; con- 
necting with each term by the sign of multiplication, the con- 
ditions which influence, or properly belong to it. Then, if 
the blank fall in either of the extremes, divide the product 
of the means by the product of the extremes ; and if it 
fall in either of the means, divide the product of the ex- 
tremes by the product of the means. 

Note. The corresponding terms and conditions must in all cases be 
reduced to the same denomination previous to multiplication and division. 

12. If 25 men working 10 hours a day for 9 days, dig a 
ditch, 36 yds. long, 12 feet broad, and 6 deep ; how many 
hours a day, must 15 men work, in order to dig a ditch 48 
yds. long, 8 feet broad, and 5 ft. deep in 12 days ? 

m. d. m. d. 

25X10X9 : 36x12X6 = 15 f 1 12 : 48x8X5. 

Ans. 9^ hours. 

13. How many acres of grass will 15 men mow in 3J 
days, by working 9 hours a day, when 4 men in 2^ days 
mow 6J acres by working 8} hours a day ? 

a. m. a. m. 

r i : 15x3f X9 = 6f : 4x2jX8i 

H-^' 6^=¥'- 2j=f. 8}=^- 
Dividend 15xl5 x9x20XiX4 ^^^ ^^ ^^^^^ 

Divisor 4X 4X5X 3x33 

14. If 12 oz. of wool make 2^ yards of cloth 1^ yd. wide ,• 
how many pounds of wool is required to make 150 yards 
1 J yd. wide 1 
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w. c. w. c. 

12oz.=}lb. ' } : 2iXli = r ] : ISOxlf. 

Ans. 52^ lb 

15. In wliat time will $ 36 at 7 per cent, per annum 
gain $3.78? 

p. t. p. i. 

100X12 : 7 = 36 [ ] : 3.78. Ans. 18 months 

16. In what time will $ 75 at 5 per centner annum, pro- 
duce as much interest as $ 450 at 7} per cent, will pro- 
duce in 3f years ? 

75 f } 5 : 1 =450x3fX7i : 1. Ans. 32f years. 

17. If the transportation of 1 ton 25 miles be $ 6, what 
ought to be paid for transporting 17 cwt. 3 qrs. 45 miles \ 

w. $ w. $ 

20X25 : 6 = 17}x45 : f J. Ans. $ 9.58J. 

The 1 ton is reduced to cwt. because the corresponding 
term in the demand is cwt. 

18. A wall was to be built 700 yards long, in 29 dsys, 
and 12 men being employed on it for 11 days, completed 
only 220 yards. How many men must be added to the 
niunbcr to finish the wall in the specified time ? 

70Q— 220=480. 29-11=18. 

12X11 : 220=[ ] 18 : 480. Ans. 4 men. 

It is unnecessary to multiply examples in ilhistration of the system 
now proposed. This method of operation, it is believed, will be fomid 
preferable to the one commonly practised. It conforms to, and preserves 
the true principles of a pro|>ortion, in making it consist of four terms. It 
admits of all the transposition in the order of the terms consistent with 
the nature of a proportion, without affecting the equaUty of their ratios or 
the result of the solution. It is very questionable, whether scholars 
taught upon the common system, even suspect that there is more than 
one method of stating v or have any very correct idea of the true nature 
of a proportion. They would be apt to conclude, that the blank term 
of a statement must necessarily be the fourth. It has already been seen, 
that it may fall in any of the four terms indifierently, but it may not be 
amiss to snow by an example, in how many different wajrs a questioni 
in the Rule of Tnree may be stated, in strict conformity with the tiutlk 
of the proportion, and without varying the result. 

If 1| yards of gingham cost 54 cents what will 87 yards^ 
cost? 

y. $ y. $ y. » y. « 

\\ : .54 =;= 87 : f ]. 87 : t J = 1} : .54. 



y. » y. $ y. $ y- 

.54 : If = [ ] : 87. [ ] : 87 = .54 : If. 

y. y. $ $ « « y. y. 

If : 87 = .54 : [ J. .54 : I J == If : 87.. 
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QUESTIONS. 

What is meant by ratio *J 

How do we express the ratio of two numbers 7 

Doesit make any difterence which of the numbers is taken for the 
numerator, and which for the denommator 7 

Is the ratio of two numbers the same as the quotient resulting from 
the division of one of them by the other 7 

What name ifi given to the first, and what to the second term of a 
couplet 7 

When two pairs of numbers have the same ratio, what do they con- 
stitute ? 

What name is given to the two outer terms, and what to the two mid- 
dle terms of a proportion 7 

What relation is there between the product of the means, and the pro- 
duct of the extremes of a proportion 7 

Why is the product of the means equal to the product of the ex- 
tremes 7 * 

What rule is founded on this equality 7 

Explain the common method of stating in the Single Rule of Three. 

How do we proceed after a question is stated 7 

Why must the two like terms be brought to the same denomination 7 

After the division, if there be a remainder, it may be treated in three 
d^rent methods ; what are these methods 7 

vVhat is compound proportion 7 

Which of the given terms is placed for the last term in the statement! 

Which terms are multiplied together for the dividend, and which fot 
the divisor 7 

If any of the terms of the dividend are fractions or mixed numbers, 
on which side of the horizontal line are their denominators to be placed? 

And if the terms of the divisor contain fractions, where are their de- 
nominators set 7 

In stating according to the method laid down in the New System of 
Proportion, how do you arrange the terms 7 

With which of the leading terms of the proportion must the conditions 
be connected 7 

If a term or a condition is the same in the supposition and in the de- 
mand, need it be inserted in the statement 7 

Do the questions commonly considered as involving " Inverse Propor-. 
tion" belong to Simple or Compound Proportion 7 

If the bracket denoting the reauired number, fall in one of the ex- 
tremes, which terms are to be multiplied together for the dividend 7 

If it Mi in either of the means, which terms constitute the dividend? 
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Interest is a premitim paid for the use of money. It 
is computed at a certain per cent, per annum. Per cent. 
means by the hundred ; and interest is so many dollars on 
a hundred. The sum on which it is paid is called the 
Principfll, and the per cent., the Rate. The principal and 
interest added together are called Amount, 
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The rate of interest is fixed by law, and varies in the 
different states. In New-York, it is 7 per cent., but in 
New-England, 6 per cent. 

The tsJdng of more than the legal rate, is called usury ; 
and an agreement to do so, in some of the states, subjects 
the creditor to forftiture of the whole debt. 

For computing the interest on any sum for 1 year. 

Rule. Multiply the principal by the rate per cent., and 
divide the product by 100. 

1. What is the interest of i;i39 lis. 8|d. for 1 year, at 
6 per cent. ? 



139 


11 


8i 
6 


1 
• 


8J37 


10 


3 


Dividing by 100 is mere- 


20 






ly cutting off the two right 
hand figures by a line. The 


7|50 






;€37 remaining are reduced 


12 






to shillings, and the 10s. 
added in ; and the product 


603 






again divided by 100. The 


4 






next remainder is treated 
in the same manner. 


ho 


Ans. jC8 7s. 


6d. 



Every question in interest, is in reality a question under 
the Single Rule of Three, and admits of statement. 

Thus the first example may be stated : 

£ £ 8. d. £ 
100 : 139 11 8^ : : 6 : A. 

But as the first term is constant, a formal statement is 
unnecessary. 

Sj* Find the interest of i?450 for a year, at 5 per cent, 
per annum. Ans. 4^22 iOs. 

3. Find the interest of JC715 12s. 6d. for a year, at 4J 
per cent, per annum. Ans. je32 4s. |d. 

4. Find the interest of jEr230 10s. for a year, at 4 per 
cent, per annum. Ans. £9 4s. 4^. 



I 
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Before multiplying by the rate per cent., we may reduce 
the shillings, pence, &c., to the decimal of a pound. Thus 
in the last example : 

10s.=:.5ofi:L 230.5 

4 



^ 9|22.0 

^ 20 



4|40 
12 

4|80 
4 

3|20 Ans. £9 4s. 4}d. 

FEDERAL MONET.. ^ 

The general rule is applicable t» well to Federal as 
Sterling money. Dividing by a hundred decimally, it will 
be recollected, is simply removing the decimal point two 
places towyd the left. The operation, therefore, is a very 
simple one. 

5. Required the interest of f 135.25 for 1 year, at 6 per 
cent. 

1*35.25 
6 



Ans. $ 8.1150 

The decimal point for multiplication, falls between the 
1 and 5. Removing it two places toward the left for di- 
vision by 100, gives the interest $ 8.11^. 

6. What is the interest of the same sum at 7 per cent. 

135.25 
.7 



Ans. $ 9.4675 

7. What is the interest of $ 19.52 for 1 year, at 5 J per 
cent. ? 
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19.53 
5^ 



9760 
976 



Ans. $ 1.0736 

If the interest be required for a number m years, the 
rate per annum may be multiplied by the given numbiir of 
years ; or, the interest for 1 year may be multiplied by the 
given number of years. 

8. Required the interest of $ 85.45 for 5 years, at 6 per- 
cent. 

6x5=30 per cent. 85.45 

30 



■^^ Ans. $ 25.6350 

9. The interest of the same *sum at 7 per cent. 
7X5=35 per cent. 85.45 

35 



^^ 



42725 
25635 



Ans. $ 29.9075 

If the interest be required for parts of a year, correspon- 
dent parts of the interest for 1 year may be taken ; or, if© 
may take parts of the rate, and multiply by them. 

10. What is the interest of $ 164.20 for 1 year and 4 
months, at 7 per cent. ? 

164.20 

7 ^ 



4 m. I- of 1 year. J) 1 1 .4940 

• . 3.831 



Anst% 15.325 



• 



I 



id 



t 
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The interest of the same sum at 6 per cent., may be more 
conveniently fomid by the second method. 
Rate for 12 mo.=6 
« for 4 ** =} of 6=2 6+2=8 per cei^. 

164.20 
8 



Ans, $ 13.1360 

Observe,that at 6 per cent, for 12 months, the rate is equal 
to just half the number of months. At this rate, therefore, 
we may always find the interest, by multiplpng by half the 
number of months. 

11. Required the interest of $ 198 for 2 years and 2 
months, at 6 per cent. 

198 
2y.2mo.=26 ^=13 13 

594 
198 



Ans. $ 25.74 

12. Required the interest of $38.16 for 5 months at 6 
per cent. 

38.16 
J of 5 mo.=2j. ' 2| 

7632 

1908 
7 per cent, equals I- of 6 per 



cent. Therefore, by addmg J ^^g ^ 9540 
to the interest of 6 per cent., w» 
have the interest at 7 per cent. ^|-954 

.159 

Interest of the same 

sum at 7 per cent.= $1,113 

13. Required the interest of $ 64.58 for 3 yea^s, 5 
months, and 10 days, at 7 per cent. Ans. $ 15^57. 

4 months=^ of 1 year. "^^ 

1 month =4- of 4 months. ' ^ . 

10 days =i of 1 month. <' 

(11) 
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In the computation of interest, 30 days are reckoned a 
month, 60 days, 2 months. 

At 6 per cent, for 12 months, the rate for 2 months will 
be -J of 6 per cent.=l per cent. Therefore the rate 



for 

6 days=-j^ or .1 per cent. 
12 '' .2 " « 

18 « .3 " « 

24 " .4 « " 



for 

1 month=J or .5 per cent. 
20 days | " " 

15 « I « « 

10 " I " " 

To compute interest at 6 per cent, for any number of 
days above specified, we have but to apply the general rule, 
and for intermediate numbers, take aliquot parts. 

14. Required the interest of $ 112 at 6 per cent, for 6 
days. Ans. $ .112 ; or 11 cents, 2 mills« 

Multiplying by .1, and dividing by 100, is simply remo- 
ving the decimaj point 3 places toward the left. 

15. Required the interest of $ 112 for 9 days. 

Interest for 6 days - - - .112 
3 days=^ . - - . .056 

Ans. $ .168 

16. What is the interest of $ 234. for 5 days, at 6 per cent.? 
Interest for 6 days ' .234 

Subtract J 39 

Ans. $ .195 

On account of the facility of calculating interest for days at 
6 per cent., it is generally best to do so, and then add or sub- 
tract, according as the rate is more or less than 6 per cent. 

17. Required the interest of $ 158 for 2 months and 8 
days, at 7 per cent. ? 

At 6 per cent, interest for 2 months - 1.58 

« « 6 days - - .158 
« « 2 " - - .052 



1.790 
Add i .298 



Ans. $ 2.088 
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The interest at 5 per cent, is found by subtracting ^. 

18. Required the interest of $ 789 for 2 years, 3 months, 
and 24 days, at 7 per cent. Ans. $ 127.95. 

1 9. Required the interest of $ 37.50 for 4 years 1 1 
months, and 18 days, at 7 per cent. Ans. $ 13.037. 

The reckoning of 30 days to the mouth is authorized by 
custom, and is sufficiently accurate for ordinary purposes. 
As, however, a year is not 360 (30x12,) but 365 days, if 
perfect exactness be desirable, the interest may be computed 
for a year, and the result taken for the third term of a state- 
ment in the Rule of Three, the given number of days being 
made the second, and 365 the first term. 

20. What is the interest of $ 800 for 1 year, 3 months, 
at 6 per cent. ? Ans. $ 60. 

21 . Find the interest of $ 58.1 1 for 1 year and 1 1 months, 
at 6 per cent. Ans. $ 6.68. 

22. Find the interest of $ 273.51 for 2 years 20 days, at'^^ 
7 per cent. Ans. ^ 39.354. 

23. Find the interest of $ 650.82 fot 3 years, 4 months, 
at 5 per cent. Ans. $ 108.47. 

24. Find the interest of J&75."8s. 4d. for 4 years 7 
months, at 6 per cent. Ans. je20 14s. 9|d. 

25. Find the amount of $ 279.87 for 2^ years, at 7 per 
cent. Ans. $ 328.84. 

* Note. Ai|iount is the principal arid interest added to- 
gether. I 

26. Find the amount of 9 683.20 for 5f yearMjfc 7| per 
cent, per annum. .A^^B 977.83. 

27. Find the amount of i 17.34 for 6 years, MTOtlaywid 
. 18 days, at 6 per cent, per annum. * Ans. $ 24.067. 

28. Find the interest on $ 8.50 for 1 year, 7 months, at . 
6 per cent. ^ Ans. $ .807, 

29. Find the interest on $73 for 10 montlis, at 6 per. 
cent. Ans. $3.65.' 

30. Find the interest on $ 675 for 1 month, 21 days, at 7 
per cent. Ans. $ 6.69. 

31. Find the interest on $467.17 for 3 years, and 5 
tnonths, at 7 per cent, per aimum. Ans. $ 1 1 1 .73. 



32. Find the amount of £330 6s. fat 10 years, at 6 per 
cent, per annum. Ans. £512 2a. 9^ 



It is customary, 'when payments in part are made on a 
note, bond, &.C., to 'write the sum paid on the back of the 
t, (from which circumstance il is called indorse- 
to give a. receipt specifying that it is to be ap- 
.yment of Buch instrument. The rule for compu- 
st in such cases, adopted by moft of the individual 
I by the Supienvi: Court of the United States, is 

in a decision of Chancellor Kent, of the stale of 

New- York. According to' Ehfa decision, the method of 
casting interest is, to "'apply the pat/ment in ike first place to 
the discharge of the interest then due. If the payment exceeds 
the interest, the surplus goes toviards discharging the princi- 
pal, and the subsequent interest is to be computed on the 
balance of principal rtnuuning due. If the payment be Uss 
than the interest, the surplus of interest must not be taken to 
tugment the principal ; hut interest continues on the former 
nincipal, until the period when the payments taken together 
■ xceed the interest due, and then the surplus is to be applied 
• •miard discharging the principal ; and interest is to he eom- 
I uted on the balance, as aforesaid." 

Role. Compute the interest to the date of the first pay- 
ment which, by itself, or with the addition of a previous pay- 
ment, ur payments, exceeds the interest then due ; add the in- 
terest *>Ae principal, and subtract tlie payment (or pay- 
ments.) "jft remainder forms a new principal, with which 
proceed as before, to the time orfinal settlement, 

33. A note for §2000 was given January 4, 1837, on 
which there were the follo^ng payments : 

February 19, 1828 - - » 400, 
June 29, 1829 - - - $1000, 
NovenJ)er 14, 1839 - $520. 

How much remained due December 34, 1830, interest 
U 6 per cent, f 
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Principal - - - $2000 
Interestjrom Jan. 4 to Feb. 19, (13 J mo.) - 135' 

First Amount - . - 2l35 
First payment, -- - 400 

Balance forming a new principal - - - - 1735 
Interest from February 19 to June 29, (16J m.) 141.69 

■'■■ ' ^ 

Second Amount - - 1876.69 
Second pa3anent -- r 1000. 

Balance forming a new principal - - - - 876.69 
Interest from Jime 29 to November 14, (4^m.) 19.72 

Third Amount - - •- 896.41 
Third payment -, 520. 

Balance forming a new principal - - - . 376.41 
Interest from Nov. 14 to Dec. 24, (13jm.) - 25.40 

Balance due on taking up the note • • - $ 401.81 

34. A note was given February 1, 1830, for the pay- 
ment of $ 500, on which there were indorsements as fol- 
lows : May 1, 1830, $ 40 ; November 14, 1830, $ 8 ; April 
1, 1831, $ 12 ; May 1, 1832, $ 60. 

What is the balance due on the note September 16, 
1832 ; interest at 7 per cent. ? 

Principal - - - - $500 
Interest to May 1, 1830, (3m.).--. 8.75 

First Amount - - - 508.75 
First payment --.--•--. 40. 

Balance forming a new principal - . - - 468.7*5 
Interest to May 1, 1832, (2 years) - - - 65.62 



r 
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1 

INTEREST. 




$ 8J 


( Second /mount - - - 


534. 


^ $121 


^ =$ 80 a sum exceeding the interest due 


80. 


$60 3 


t May 1, 1832. 



Balance forming a new principal - - - - 454.37 
Interest to September 16, 1832, (4^m.) - - 11.92 



Balance due on taking up the note, - - « $ 466.29 

Note. The second and third indorsements, not being 
singly, or together, equal to the interest due at the time 
they were paid, it is computed from the £u:st payment to the 
fourth, which, in conjunction with the two previous pay- 
ments, exceeds the interest then due. 

35. A notie of hand dated April 4, 1832, was given for 
the payment 'of six hundred dollars, on which there were 
indorsements as follows : July 10, 1832, $ 84.60 ; No- 
vember 22, 1832, $10; April 30, 1833, $ 14 ; December 
5, 1833, $ 309. What was the balance due on taking up 
the note, April 5, 1834. Ans. $251.03. 



$864. Albany, July 10, 1830. 

Four years from date, we jointly and severally promise^ 
for value received, to pay to the order of George R. Guern- 
sey, eight hundred and sixty-four dollars, with interest. 

Robert C. Duncan^ 
David Johnston. 

On this note are indorsements as follows : 

April 6, 1831 - - - -$34 

June 21,. 1832 - - - - 300 

February 26, 1833 - - 180 

January 1, 1834 - - - 40 

What was the balance due at the inaturity of the note ? 

COMPOUND INTEREST, 

When interest payable at stated periods is forborne ; or 
a debt remaias unpaid after it falls due, it is equitable to 
require interest upon interest. 
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Rule. Compute tlie hiterest up to the time that it*^be- 
came payablg, and add it to the principal ; then cast the 
intetest on that amount for the next period, and add it to its 
principal, and so on. The. first principal subtracted from 
the last amount, will give the compound interest for the 
whole time. 

37. What is the amount of $ 1000 for 3 years, com- 
pound interest, at 7 per cent., payable annually ? 

Principal $ 1000 

Interest for 1 year - - - 70 

Principal for second year - 1070 
Interest for second year - 70.49 



Principal for third year - 1140.49 
Interest for third year - - 79:83 



Amount for 3 years ^ - - $ 1220.32i Ans. 
Deduct the first principal - 1000 

Compound interest - - - $ 220.32 

38. What is the compound interest of $ 750, for 4 years, 
at 6 per cent. 1 Ans. $ 196.85 J. 

39. Find the amount of $ 876.90 for 3J years, at 6 per 
cent. ; interest to be paid annually. Ans. $ 1075.73. 

When interest is to be paid semi-annually, it ia to be 
computed for periods of half a year, and added to the prin- 
cipal, as in the foregoing examples. 

Problem I. The amount, principal, and time given, to 
find the rate. 

40. At what per cent, will $ 950.75, amount to $ 1235.975 
in 5 years ? 

This problem may be solved by a statement in com- 
pound proportion, thus : 



950.75 : 100 
5 : 1 

This statement may be reduced to the following 



5 : I'^^l 285.226 
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Rule. Multiply the interest by 100, and tnuldply tlM 
principal by the given number of years ; then divide the 
former product by the latter. 

Note. The interest is obtained by subtracting the prin- 
cipal from the amount. 

285.225X100=28522.5 - 
950.75 X 5 =4753.75)28522.50(6 per cent. Ans. 

'28522 50 

41. At what rate per cent., will §340.25 amount to 
$ 626.06 in 12 years ? Ans. 7 per cent. 

42. At what rate will $ 324.61 amount to $ 430.108 in 5 
years, and 5 months ? Ans. 6 per cent. . 

Problem II. The amount, principal, and rate given, to 
find the time. 

43. In what time will $ 340.25 amount to $ 626.06 at 7 
per cent. 1 

Amount - - 626.06 
Pnncipal - 340.25 

340.25 : 100 ^ . ^* 

Interest - - 285.81 7 : 285.81 ) * 

This statement is the basis of the following 

Rule. Multiply the given interest by 100, and divide the 
product By the product of the principal and rate. 

44. In what time will $730 amount to §975.99, at 6 
per cent. ? Ans. 5 years, 7 m. 12 d. 

45. In what time will any sum, say ® 500, double, at 7 
per cent, per annum ? Ans. 14|- years. 

46. In what time will any sum double at simple interest, 
6 per cent, per annum ? Ans, 16|- years. 

Regarding Simple Interest as a branch of the Rule o! 
Three, in which on© of the terms is cpnstant, we have pre- 
ferred the method of multiplying by the rate per cent., and 
dividing by 100. But, by a principle already explained, 
we may divide the rate by 100, and multiply by the quo- 
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tient, and obtain the same result. In this case, the multi' 
plier, at any given rate will be constant : 

At 6 per cent. i-§tr=-06 

At 7 per cent. -3-^0^=. 07 ; and so of other rates. 

Multiplying the principal by these decimals, we qJDtain 
precisely the same result aa by the general rule for casting 
interest for a year at these respective rates. This method 
may, if the pupil choose, be employed in calculating Com- 
mission Insurance, &c. 



COMMISSION. 

Commission is a certain per centage paid to a person, 
for his services in buying and selling for his employer. 

1 . If a broker negotiate a loan of $ 5425 for his employer, 
what is his commission, at 2 per cent. ? 

5425 
2 per cent.=.02. .02 

Ans. $ 108.50 

2. What is the commission on § 3568 at If per cent. ? 

Ans. $ 62.44. 

3. What is the commission on jC843 10s. at 1^ per cent. ? 

Ans. i:i0 10s. 10^. 

4. If a man sell goods on commission, to the amount of 
§ 12450.75 ; what will be his compensation at 5 per cent., 
and how much will remain for his employer ? 

He receives $ 622.53, 
His employer $ 11828.21. ^ 

5. If a broker sell stocks to the amount of $10000 ; 
what is his commission at f of 1 per cent. ? 

Ans. $ 75. 



INSURANCE. 

Insurance is a contract to make good losses or damage, 
which may accrue to ships, buildings, or goods, from perils 
of the sea, from fire, or other accident. 

For this security, the owner pays a premium of a certain 
per cent., on the value of the property insured. : 



cy 
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The written instrument or contract of insurance, is called 
A policy. 

6. What is the premium for insuring a dwelling house, 
valued at ^ 2875, against loss, or damage by fire, at |- of 1 
per pent. ? Ans. $ 10.78. 

7. If an insurance of $ 25000 be taken on a ship and 
'Cargo, returning from Canton to New- York ; what is the 
premium at 4^ per cent. ? Ans. $ 1125. 

8. If a stock of goods be insured for $ 4125 at f- of 1 per 
cent., what is the preniium ? Ans. $ 30.93+. 

8/OCES. 

Stock is the name given to the capital of banking arid 
Other incorporated companies, or to funds established by 
government. It consists of shares, commonly of $ 50 or 
$ 100. Stocks are transferable from one person to another 
and may be bought and sold like other property. 

When the shares will fetch 3 market their nominal 
value, they are said to' be at par ; when they sell for more 
than their nominal value, they are at an advance, or above 
par ; when for less, they are said to be at a discount or 
below par. The advance or discount upon the par value of 
stocks is stated at so much per cent. 

9. Sold 15 shares of bank stock at 51 per cent, advance, 
their par value being $ 1.00 a share. How much did I re- 
ceive for them ? 

1500 



7500 100X15=1500 

750 82J 



$82.50 Ans. $1582^. 

10. Bought 25 shares of railroad stock, at 5| per cent, 
discount ; nominal value $ 50 a share. How much did 
they cost me 1 Ans. $ 1185.94. 

: '11. If I buy 75 shares of the stock of a newly incorpo« 



^ 
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rated bank, and aeU them at 9| per cent, advance^ what 
will be my profit, the shares having cost me $ 50 each ? 

Ans. 351.56. 

12. When a share of the United States Bank stock sold 
for $112^, the nominal value being $ 100,. what were 
§ 2000 of that stock worth ? Ans. $ 2250. 

Here the advance is 12^ per cent. 

13. If $ 100 of stock in an Insurance Company, sell for 
9 96|-, what are $ 1200 of the stock wort£ ? 

The stock is 3f per cent, below par. Ans. $ 1159.50. 



DISCOUNT. 



Discount is applicable only to demands not drawing in- 
terest, and to notes on which the interest is paid in ad- 
vance, whereon the drawer receives a sum, wLich, at the 
customary rate of interest, will amount to the face of the 
note in the specified time. 

The problem then of Discount is, from the irate, time, 
and amount, to find the principal. 

This is solved- by the Rule of Three. We take any 
sum — ^for convenience, 1 dollar, or 1 pound — ^and find ita 
amount at the given rate, and time ; and then say, as this 
amount is to the given sum, (which is also amount,) so is 1 
dollar — ^to the principal or present worth of the sum in 
question. 

1'. For example ; a note for 8:246 is payable 2 years 
hence, and not on interest. If it be paid now, what is its 
present worth ? 

The interest of $ 1 at 7 per cent, is .07, and for 2 years 
. J4. Adding this interest, we have the amcMt $1.14. 
VThe statement would be ; 

* Amount. Amomit. 

1.14. : 246 : ^M^jjr A. 

But the third term ia constanti^eing always imity. We 
, may therefore omit it. 
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Rule. Divide the given sum by the amount of $ 1 for 

the given tune and rate. 

1.14)246.00(215.78+ Ans. 
228 





180 




114 




660 




570 


Subtracting the present 




worth from the given sum, 


900 


we have the discount. 


798 


246 




215.78 


1020 




912 


Discount $ 30.22 


«7X<6( 



If we take the present worth or principal, and cast the 
interest for the given time, we shall obtain for amount the 
original sum. 

2. If a note for $ 925 be payable without interest, 1 year 
6 months hence ; what is its present worth at 6 per cent. \ 

Ans. $ 840.91. 

3. If I buy goods in Montreal, to the amount of JC615 
15s. on a credit of 7 months ; how much ought to be de- 

. ducted, if I pay down, discount being 4^ per cent, per 
annum? Ans. j£?15 15s. 

4. What is the present worth of $ 756, one half payable 
in 6 months, and &e other half in a year, discount at 7 per 
cent.? Ans. $718.49. 

5. What is the discount on % 600, payable in 4 years, 
at 5 per cent, per annum ? Ans. $ 100. 

6. What is the present worth of a legacy of $ 1200 to be 
paid when the legatee comes of age, he being 16 years 
old ; discount 6 per cent, per annmn ? Ans. $ 923.07. 
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EQUATION OF PAYMENTS. 

This rule teaches us to find a mean time for the pay- 
ment at once, of several debts tlue at different times, so that 
no loss of interest shall be sustained by either party. 

Rule. Multiply each payment by its time, and divide 

the sum of the several products by the whole debt, and the 

quotient wiU be the equated time for tho payment of the 

whole. 

1. If I owe my neighbor $100 payable in 6 months; 
$120 payable in 7 months'; and $160 to be paid in 10 
months ; when can the three sums be paid at once, without 
loss to either of us? 

The interest on $ 100 for 6 months = int. on $ 600 1 mo. 
" " 120 7 « = " " 840 1 " 
" " 160 10 « = « " 1600 1 " 



380 * 3040 

Adding these products together, we find, that the interest 
on $ 3040 for 1 month is equivalent to the interest of the 
several suras for their respective times of payment. But 
$ 380 is the sum actually to be paid ; and the question is, 
in what time it will produce the same amount of interest, 

that $ 3040 does in 1 month. If stated it would stand, 
princ. princ. mo. 

380 : 3040 : : 1 : A. But the third term being 
always unity, may be omitted, and the sum of the products 
be merely divided by the sum of the payments. 
3040—380=8. Ans. 8 months. 

2. If $ 400 are now due, $400 payable in 4 months, and 
$400 in 8 months ; what is the equated time for paying the 
whole ? Ans. 4 months. 

3. A man bought a farm, and agreed to pay J of the price 
down, and the residue in three equal annual instahnents ; 
what is the equated time for paying the whole at once 1 

Ans. 18 months. 

4. A owes B $600 to be paid in 2 years from the date 
of the note ; but at the expiration of 6 months, A agrees to 
pay $ 150, if B will wait enough longer for the balance to 
compensate for the advance : how long ought B to wait ? 

Ans. 6 months 
(13) 
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5. If S 750 are to be paid | of it in 1^ years, -^ of it in 3 
years, and the residue' in 2^ years ; what is the equated 
time of paying the whole at once ? Ans. 23f months. 

6. If ^ of a sum of money be now due, J in 4 months, 
and the residue ia S months ; what is the equated time of 
payment ? Ans. 3 months. 



PROFIT AND LOSS PER CENT. 

WitEN commodities are bought and sold again, it is often 
desirable to know the profit or loss per cent. ; or, at what 
piice they must be sold to gain a certain per cent. 

1. If I buy factory cotton for 2s. per yard, and sell it at 
2s. 8d. ; what do I gain per cent. ? 

Here, the gain is 8d. on 2s., or 24d., and expressed 
fractionally, it is -^ = j-. If this fraction be reduced to a 
decimal and carried to hundredths, (that is, to 2 places of 
decimals,) it wiU express the per cent. 

3)100 

Ans. 3 3 J- per cent. 

2. If I buy broadcloth at $ 3.44, and sell it at $ 4.30 per 
yard ; what is the profit per cent. ? 

Sold for - $4.30 .86 _ A3^ 172) 4300(25 per cent 
Cost - 3.44 3.44 "" 1.72 344 

Gain - .86 860 

860 

3. BoQ|^ cloth at 62^ cts. per yard, and sold it at $ 1 ; 
what is f» profit per cent. ? 

1. .375 _ 3 5)300 

.625 .625 "" 5 
Profit - .375 Ans. 60 per cent. 

Rule. Make the cost of the article the denominator, and 
the gain or loss the numerator of a fraction, and if there are 
decimals, make the number in both the terms equal ; then 
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reduce the fraction to its lowest terms, annex two ciphers 
to llie numerator, and divide by the, denominator. 

4. If a merchant buy broadcloth at $ 5.50 a yard, and 
sell it at $ 6.60 a yard ; what is his profit per cent. ? 

Ans. 20 per cent. 

5. A man bought 500 sheep at $2.25 a head, and his 
expenses in the purchase were $ 75. He sold them again 
at an average price of $ 3.40 per head ; wlfet was the profit 
per cent, on his investment ? Ans. 41|^ per cent. 

6. A grocer bought tea at 6s. a pound, but in consequence 
of a fall in the price of the article, is obliged to sell at 
5s. 4d. per pound ; what is his loss per cent. ? 

Ans. '11 1^ per cent. 

To know how a commodity must be sold, in order to gain 
or lose so much per cent. 

Rule. Make a fraction of the per cent, and reduce it to 
the lowest terms : then take the parts of the purchase price 
indicated by the fraction, and add or subtract them accord- 
ing as it is gain or loss per cent. 

.7. If I buy Irish linen at 2s. 3d., how must I sell it per 
yard to gain 25 per cent. ? s. d. 

25 per cent, is -^^ i. 6 5 

Ans. 2s. 9d. 3 qr. 
8. If I buy rum at $ 1.05 per gallon, how must it be sold 
to gain 30 per cent. ? ^)1-^^ 

.315 




,30 S 



Ans. $ 1.365. 

9. If tea cost 54 cents per pound, how must it be sold to 
lose 12^ per cent. ? i)-54 

.06f 

two =8 

Ans. .47J cts. 

10. If $ 126.50 are paid for 11 cwt. 1 qr. 25lb, of sugar ; 
bow must it be sold a pound to make 30 per cent, profit ? 

Ans. 12J+ cents. 
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11. If I buy 12^ cwt. of sugar for $ 140 ; at hour much 
must I sell it per pound, in order to make 25 per cent, profit ? 

Ans. 12 J cents. 

12. If a firkin of butter, containing 561b., cost $7; at 
how much must it be sold per pound to make 30 per cent, 
profit? Ans. 16^ cents. 

13. From a cask of wine containing 6(J gallons, 5 gal- 
lons leaked out ; at what price per gallon, must the residue 
be sold in order to gain 10 per cent, on the whole prime 
cost, it having been bought for $ 2.50 a gallon ? 

Ans. $3. 

14. If by selling broadcloth at $ 3.25 per yard, I lost 20 
per cent. ; what was the prime cost ? 

10 5 • 

If I lost ^, then $ 3.25 must be f of the cost. 

|)S.25 
81} 

• $4.06^ Ans 

15. If by selling muslin at 50 cts. a yard, I 'gained 25 
per cent. ; what was the first cost ? 

125 6. 

100 4 

50 cts. = |- of the cost. Ans. 40 cents. 

16. If by selling cloth at $6.50 a yard, I lose 20 per 
cent. ; what was the prime cost of it a yard ? 

Ans. $8.12^. 

17. If by selling wheat at $ 1.36^ a bushel, there be a 
profit of 30 per cent. ; what was the original cost ? 

Ans. $1.05. 



FELLOWSHIP. 

By this rule, profits, losses, expenditures, assessments, 
&c., are apportioned among individuals, in the ratio of their 
respective contributions to a joint stock, their shares in the 
benefit of a joint privilege, or the relative amount of their 
property. It is not applicable to business partnerships, as 
generally conducted, in which a Jlxed proportion of the 
profit or loss is usully agreed on between the partners » 
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and the disparity in the amount of capital compensated, 

in some cases, by allowance of interest on the excess 

furnished by either. 

1. Three individuals associated for the purchase of a 
tract of land, for which they paid $ 10000. A furnished 
S4500, B $3500, and C $2000. They sold it at an 
advance of 50 per cent, on the purchase money ; what was 
the share of each in the profits ? 

A's capital - 4500 

B's " - 3500 50 per cent, on 

C's « -2000 $10000 =$5000. 



10000 : 4500 : : 5000 : A's share = $22^0. 

B's share is found by making his capital the 2d term of 
the statement = $ 1750. 

C's share in the same way, = $ 1000. 

The last share may often be most conveniently found, by 
subtracting the other shares from the whole profit. 

2. Three merchants make a joint stock of £ 1200, of 
which A put in £ 240, B £ 360, and C jC 600 ; and they 
gained jC 325. 

The respective shares of the partners in the stock are 

240 1 360 3 6 1 

rSoTF — T» 1206 — ,tT7» 12 00 T 2* , 

Therefore A will have ^ of 3251. = i: 65 

C « « 1 « i^ =i;i62 10s. 

Rule. Make the whole capital the denominator, .and 
each man's share the numerator of a fraction ; reduce it to 
its lowest terms, and take the parts of the whole profit or 
loss expressed by each of the fractions. 

3. Several neighbors associated to maintain a select 
school, to consist of 30 scholars ; each agreeing to pay in 
proportion to the number sent by him. They paid the 
teacher $35 per month, and the expenses amounted to 
$8.75 for 3 months. How much was it a scholar, and 
what had A to pay who sent 4 scholars ? 



4. A man bequeathed to the eldest 

lOO, a 
(12*) 



. 5 $ 3 .79 a scholar. 
^^®- ^$1546 for 4. 
eldest of his ftrq^hildren 



$ 3000, to the second $ 2500, and to the youho||rtf; 2000 ; 




• 
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but, on the settlement of estate, it ^ad found to amount in 
all to but $ 6000. In what proportion ought it to be shared 
among the heirs, according to the tenor of the 'will ? 

( $ 2400. 
Ans. • I 9 2000. 

( $ 1600. 

5. A bankrupt failed for $ 20000, and his ayailable means 
amounted in all to $ 13654 ; what will two of his creditors 
respectively receive, to one of whom he owes $ 3060, and 
to the other $ 1530 ? . < $ 2089.06. 

^^- t$ 1044.53. 

6. 500 barrels of flour were shipped for the West Indies ; 
350 of them belonged to one individual and the residue to 
another. In stress of weather 100 of them were obliged 
to be thrown overboard ; how should the loss be shared 
between the two owners? * J The first - 70 barrels. 

^®* ^ The second 30 barrels. 

7. Three men hired a pasture for $ 35, and one of them 
put in 4 cattle, another 7, and the third 9 ; what proportion 
of the expense, ought each to pay ? ^ $ 7. 

Ans. ^$12.25. 
( $ 15-75. 

8. Four men hired a coach to convey them to their 
respective homes, which were at distances from the place 
of starting as follows : A's 16 mUes, B's 24 miles, C*s 28 
miles, and D*s 36 miles ; what ought each to pay, as his 
part of the coach hire, which was $13 ? f A $ 2. 

A JbS3. 
^^^- i C $ 3.50. 
(_D$4.50. 

9. If a tax of S 3000 be assessed upon aU the taxable 
property of a town, the valuation of which on the assess- 
ment roll, is 9 600000, what will it be on a dollar ; and 
what will A pay, who is assessed for $ 2500 property ? 

^^^§^=s^^, which reduced to a decimal, =.005, or 5 
mills on $1. 

A's poperty - - 2500 

.005 



Ans. $12.50. 

In ma^Ling up the tax list of a town, the amount of the 
polls (i^li^|h pay a specific sum each,) is first to be deducted 
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from the whole tax ; then, the residue is assessed uiM>n aU 
the property, real and personal, of the town, as contained in 
an accurate inventory taken every year. Making the tax 
to be raised (after deducting the polls) the numerator, and 
the whole amount of taxal^le property the denominator of a 
fraction, we have the per cent, to be paid on a dollar. 

It will facilitate the calculations, to form a table in the 
Collowing manner. If, as in the last example, the tax 
«mount to 5 mills on the dollar: 



TABLE. 



I 


pays 


.005 


«io 


pays 


.05 


«ioo 


pays 


.50 


2 




.01 


20 


(( 


.10 


200 




1.00 


3 




.015 


30 


<« 


.15 


300 




1.50 


4 




.02 


40 


« 


.20 


400 




2.00 


5 




.025 


50 


(( 


.25 


500 




2.50 


6 




.03 


60 


u 


.30 


600 




3.00 


7 


c« 


.035 


70 


(1 


.35 


700 




3.50 


8 


(I 


.04 


80 


(( 


.40 


800 


c« 


4.00 


9 


M 


.045 


90 


(( 


.45 


900 


(i 


4.50 



(1000 pays $5.00. 

The convenience of s'uch a table will be seei^ from the 
application of it to an example. 

10. What will B pay who is assessed for $ 3625 of tax- 
able property ? $ 3000 pays 15. 

600 « 3, 
20 '« .10 
5 « .025 



[ 



Ans. $18,125. 

11. What will C pay, whose property on the assessment 
roll is valued at $2593 ? Ans. « 12.96^ 

12. The corporation of a village, for a public improve- 
ment, levies a tax of $ 540 on the property within its limits, 
the valuation of which is $ 270000. 

Let the pupil find how much it is on a dollar, and con-* 
struct an assessment table accordingly. 

13. What will D pay, who is taxed for $ 2158 ? 

Ans. $4.31^ 
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14. Divide 240 into thrfee parts, which shall be in pro 
portion to each other, as the numbers 1 , 2, and 3. 

' r 40 the 1st part 

Ans. } 80 the 2d part, 

* ( 120 the 3d pait. 

15. Three men hired a pasture, for the use of which 
they agreed to pay 30 dollars. A put in 5 cows 12 weeks ; 
B 4 cows 10 weeks ; C 3 cows 15 weeks : what share of 
the rent ought each to pay ? 

5 cows 12 weeks =60 cows 1 week. 
4 cows 10 " =40 " 1 week. 
3 cows 15 " =45 " 1 week. 
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145 : 60 ; : 30 : A's share * - - - -. - $12.41. 
Making 40 the 3d terra, we have B's share - $ 8.27i 
In the same way we find C's share. - - - $ 9.31 

That is, when the consideration of time is involved in the 
fellowship : multiply each man^s share by his time ; then, as 
the sum efthe products is to each particular product^ so is the 
amount to be shared to the share of each partner, 

16. Three mea took a field of grain to harvest and thresh 
on sharee : A furnished four hands 5 days ; B 6 hands 4 
days ; and C 8 hands 5 days. The whole crop amounted 
to 630 bushels, of which they were to have onp fifth. 
What was the share of each partner 1 

r A's 30 bushels. 

Ans. < B's 36 bushels. 

( C's 60 bushels. 



INYOLirflON. 

A POWER is the product of a number, multiplied into 
itself any number of times. 

Involution is the raising of powers from any given 
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naiAoer as a root, l^hus, if we involve the number 2, 
we have, 

^. 2= the root or 1st power. 

2^— 2 X 2= 4, the 2d power or square of 2 
2'=2x2x2=« 8, the 3d power or cube of 2. 
2*=:2X 2X2X2= 16, the 4th power or biquadrate. 
25=^X2x2x2x2=S|{i, the 5th power. 
2^=2x2x2x2x2x2=64, the 6th power. 

The figures on the right of the roots, are called in- 
dices, or exponents, and show how many times the root 
is taken as a factor in the production of the power. 

The exponent is always 1 greater than the number of 
multiplications producing the power. 

If we take the powers indicated by any two exponents, 
and multiply them into each other, their product will be 
the power indicated by the sum of the two exponents. 
Thus 4^x4*= 4^, the exponent of which is ^ : or, if we 
multiply any power into itself, the product will be the 
power indicated by the addition of the exponent to it- 
self. Thus, 8^X8^=8^.' Li)cewise, if a higher power 
be divided by a Jower, the quotient will be the power 
indicated by the difference of the exponents. Thus, 

166^ 16*= 162. (6_4=:2.) 

► 1. Involve 8 to the 4th power. Ans. 4096. 

2. What is the 2d power of 45 1 Ans. 2025. 

3. What is the 3d power of 3.5 1 ' Ans. 42.875. 

4. What is the 4th power of 1.2'? Ans. 2.0736. 

5. Find the square of f . Ans. f . 

6. Find the 3d power of f . Ans. 4|f • 



EVOLUTION, OR THE EXTRACTION OF ROOTS. 

Evolution is the reverse of Involution. It is the 

operation by which, having a power given us, we find 

the root which, by multiplication, produced the power. 

Although there is no number but will produce a perfect 
power by involution, yet there are many numbers of which 
precise roots can never be found. But, by the help of 
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decimals, we can approximate towards the root to any 
degree of exactness. 

The roots which approximate are called swii. roots, and 
those which are .exact are called rational roots. 

A Table of the Sqicares and Cubes of the Nine Digits, 



Roots. 


1 1 2 3 


4|^ 5 1 6 7| 8| 9 


Squares, 


1|41 9 


16 I 25 36 49 64 81 


Cubes 


1 1 8 I 27 


64 1 125 216 |343 | 512 | 729 



The following radical sign is used to express the ex- 
traction of roots : V. Thus, V9s=3, denotes that the square 
root of 9 is 3. To indicate the roots of powers higher than 
the sqwre, their exponent is placed above the radical sign. 
Thus, i\/ expresses the cube root, and ^ the biquadrate. 
Roots are also indicated by a fraction, with the exponent of 
the power for a denominator. Thus, (64)^, (64) J express 
Jie square and cube root of 64. 



EXTllACTION OF THfi SQUARE ROOT. 

This rule teaches the method of finding the number 
which by multiplication into itself, will produce any propo- 
sed number or square. 

By way of explanation, we shall first involve a number, 
and then, by tracing back the process, endeavor to educe 
the principle of the rule. 

Taking the number 36, and setting down the result of 
each step of the multiplication separately, we have, 

36 
. . 36 36 

. . 180 

. . 180 216 

. . 900 108 



30X6 . . 

6x30 . . 

30X30 . . 

e 9 



The square of 36 1296 



1296 



e 



We observe that this power consists of the square of 
the units (36); the square of the tens (900); and twice 

the products of the twits and tens,/???) 
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tangular figure is ibund by multiplying the lengtli iato the 
breadth. * . . 

If for example, the divisions of the sides of the foregoing 
square, represent inches, there ate 4 oi them in length, 
and 4 in breadth, and 4x^^'=¥^ ' on counting the minor 
squares there will be found to be 16 of them. 

The area of a square then, is eqval to ^e product of one 
of its sides into itself; ia other words, to the square (^ 
the side. 

ThuS) if one side of a square field be 40 rods, the area of 
the field=40x40=1600 square rods. 

Now, as we find l9ie area, or superficial content of a ' 
square, by squaring one of its sides, we find the side bjr 
the converse of this opei^.tion ; that is, \)y extraeting the 
square root of the area. 

Suppose, for .example, yhn have 2025 apple-trees, to 
set out in a square field, and you desire to know how 
many you must plant ia a row, to have an orchard in a 
square form. .The square root of 2025 is 45, the number 
of trees in a row. 

Suppose you have 512 trees to be set out, and wish the 
rows to be twice the length in one direction, that they are 
in the others Take half the number of trees(256), and exr 
tract the square root of it, which will dispose one half of 
your trees in a square, and give you the length of the 
shortest side. Double that number for the longest side. 

Ans. 16 trees one way ; 32 the other. 

13; A section'of land in the Western states is a square, 
consisting of 640 acres ; what is the length in rods of one of 
its sides ? Ans. 320 rods. 

14. A certain square pavement, contains 20736 square 
Stones ; I demand how many stones there are in one of its 
sides. Ans 144. 

15. What must be the side of a square field, that shall 
contaija an area equal to another field of rectangular shape, 
the two adjacent sides of which are 18 rods and 72 rods ? 

Ans 36 rods. 

16. Suppose 3097600 men to b^ drawn up in a solid 
square, how many men would there be on aside ? and, allow- 
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ing each nun to occupy a sqiftre yaxd ot ground, how large , 
a plain wptild cOntun the'whols number? 

SAus. 1760 men on a aide. 
1 mile square. 
DiFiNiTioN I. A Uiangle ia a figure of three sides, and 
having three angles. 

II. If one of its angles be a right angle, (lie figure is 
called a right-angled uiangle. , 







By a geometrical demonstration it is proved, that the 
square formed on the longest side of a right-angled triangle 
(that opposite the right angle,) is equd to the sum of the 

squares formed on theiother two sides : (hat is, its areais 
equal to the areas of the other two squares. Thus the 
square 1, is equal tothesquaresSand 3 inthediagramabove. 
On this curious relation of the sides of a right-angled 
biangle a greatmany very interesting and useful calculations 

If for example, we know the length of the two shorter 
aides of such a figure, wc can calculate that of the longest 
side (or hypotenuse,) without n 
only 10 square each of the two 
together, and extract the square re 

17, Suppose for example, a su 
north 60 rods, and then east 80 r 
his distance in a right line from hi 



squares 



loknow 



Sum of the two squares 
Square root of this sum . 



60X60=3600 
80X80=6400 



10000 
100 rods Ans. 



mtrntmi r 
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16. If the room where you lire sitting, be 28 feet long and 
22 wide, what is the distance between its opposite angles. 

Ans..35.6+faet 

* 

] 9. If from the ground to the eares of a house, the per- 
pendicular height be 30 feet, and you wish to make a ladder, 
which being planted at the distance of 1 feet from the 
wall will reach the roof, of what length must it be ? 

Ans. 31 feet 7 in.. 

20. A carpenter wishes to connect a post and beam by a 
brace, which shall enter a mortise in each, at the distance of 
4 feet on the inside from the junction or angle. Of what 
length m^st the brace be to the entrance of the upper side 
of Sie ntortise ? Ans, 5 feet 7.8 inches. 

21. A hawk perched on the top of a perpendicular trejft, 
77 feet high, was brought down by a sportsman standing 
at the distance of 14 rods, on a level with its base ; what 
distance in yards did he shoot ? Ans 81.15+yards. 

As the square of the hypotenuse equals the sum of the 
squares of the two sides, it is evident, that the square of 
one of the two sides, is equal to the square of the hypotenuse 
less the square of the other side. 

22. If a ladder 40 feet long be so planted as to reach a 
window 3i»feet from the ground, on one side of a street, and 
by turning it over, itithout moving its foot it will reach a 
window 21 feet high on the other side, how wide is the street? 

Here the ladder represents the hj^tenuse, and the 
height of the window one of the sides of a right-angled 
triangle. The distance of the foot of the ladder from the 
wall, the required side. 

40 X 40 = 1 600 - - square of the hypotenuse. 

33x33=1089 - - square of the known side. 



511 - - - square of the required side. 

The square root of 51 1 will be the distance from the 

foot of the ladder to the wall on one side ; which, added to 

the distance to the wall on the other side, found in the 

same way, will give the entire width of the street. 

Ans. 56.649 feet. 

I . ** 23. Required the height of a May-pole, whose top be- 

' (la*) 



**f 
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ing broken off by a blast of wind, struck the ground at tho 
distance of 15 feet from its foot, and measured 39 feet. 

Ans. 75 feet 

24. Wishing to laiow the distance from a station near 
the side of a river to a tree Below, but prevented by a 
curve in the stream from measuring it, I run out at right 
angles to the line of direction 15 rods, and then 30 rods in a 
right line to the tree. What was the distance required ? 

Ans. 26 rods, nearly. 

25. If the distance from a point perpendicularly under a 
kite fipng in the air, to the station of the boy holding the 
string, be 300 feet, and the length of string from the hand 
to the kite be found to measure 580 feet ; how high is the 
kite above the surface of the ground ? 

Ans. 49^ feet 4 inches. 

Note. — In this case the string must be held to the 
ground when the measurement is made. 

26. If the diagonal of a rectangular field measure 40 
rods, and one of its sides 32 rods ; what is the length of 
the adjacent side ? Ans. 24 rods. 

27. If the diagonal of a square field be 60 rods ; what is 
the length of a side, and what the area of the field ? 

^ Length of a side 42.42 rods. 

t Area of the field 1800 square rods. 

Note. — The diagonal being the hypotenuse of a right- 
angled triangle, of which the other sides are equal, its 
square is double the square of each of the sides. 

28. Suppose the width of a bam to be 36 feet, of what 
length must the rafters be, if the elevation of the ridge above 
the level of their foot be 14 feet ? Ans. 22 feet 9^ in. 

Note. — Each rafter is the hjrpotenuse of a triangle, 
and'the height of the ridge one of its sides. 

29. If 4200 fruit trees are to be planted, how large a 
square can be formed out of the number; that is, how 
many trees will there be in a row ? Ans. 64 trees. 

iThe square of 64=4096 ; consequently there will be 
104 trees over, which cannot be united to the square, with- 
out destroying its figure. 

There must always be a remainder, unless the given 
number be an exact power. 
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To find the side of a square that shall bear any assign- 
able ratio to a given squSif e : 

Rule. — Multiply the given square by the ratio of the 
required square, and extract the square root of the product. 

30. If the side of a square field be 40 rods ; what will 
be the side of another square field that shall contain just 
twice the quantity ? 

40X40=1600X2=3200. V3200=56J+ rods Ans. 

31. What would be the side of a field that would contain* 
one half the quantity ? Ans. 28.2 rods 

Note. — Multiplying by ^ is simply taking one half the 
multiplicand. 

To find the diameter of a circle that shall have any 
assignable ratio to a given circle. 

Rule. — Multiply the square of the diameter, by the ratio 
of the required circle, and the square root of the product 
will be the diameter of the required circle. 

32. If the bottom of a circular cistern be 5 feet in 
diameter ; what is the diameter of another cistern, whose 
bottom contains just 4 times as much surface ? 

Ans. 10 feet. 

QUESTIONS. 

What is involution 1 

What does the exponent of a power indicate 1 

What relation has evolution to involution ? 

What is the extraction of the square root 1 

What is meai^t by the jroper product of a figure % 

What is the uso of the pomts placed over the number whose root is to 
be extracted 1 

Over which places in the given number is it put 1 

How may you prove the correctness of your work 1 

Can an exact root be found to every number 1 

What is a right-angled triangle 1 

What relation is there between the square of the hypotenuse, and the 
squares of the two sides 1 

If the two sides are given, how dp we find the hypotenuse 1 

If the hypotenuse and base are given, how is the perpendicular 
found 1 

If the hypotenuse and perpendicular are known, how do vre find the 
beset 
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EXTRACTION OF THE CUBE ROOT. 

Under the head of involution, it has been shown, that a 
cube tesults from multiplying a nimiber into itself, and that 
product again by "the same multiplier. 

The extraction of the cube root is the operation by 
which we find the root, that is, a number, which, by in- 
volution will produce the given number or power. 

In performing this, as in extracting the square root, we 
reverse the process of involution, and begin with fiai&ing 
the last figure employed in the multiplication. In order to 
this, k is necessary to designate the place in the series,, 
where the proper product of each figure terminates. 

Now, if we take any figure, (say 9,) and involve it suc- 
cessively, as units, tens, hundreds, and so on, we shall 
readily discover the law which governs the position of the 
successive products. 

9x9x9=729. As a unit, its product terminates with 
the unit's place, and influences but two other places, the 
tens and hundreds. As a ten, its proper product is the 
same, but is removed three places toward the left: thus, 
90 X 90 X 90 =729000. As a hundred, its product will fall 
three places higher : ... 

900X900X900=729000000. 

Now, if we take the lowest of the nine digits, (I,) and 
involve it, its propor product will terminate in the same 
places ; that is, three places higher for each remove toward 
the left. 

1X1X1=1. 10X10X10=1000. 

iooxiooxioo=ioo<lbob. ^' ^ 

The termination, therefore, of the proper product of each 
£gure of the root, is designated in jthe power, by a point 
over the unit's place, the thousaiid'is place, and so on, 
assigning 3 places to each figure. 

Before explaining the process of evolution^ we will in- 
volve a number analytically. 
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24=20+4.* • 

20+ 4 
20+ 4 



400+80'^^^H*'''^''"^- 



20+ 4 

320+64" 

1600+320 I ^ . 

1600 320 l—tnecuDe. 

8000+1600 

The constitQent parts of tlus process are, 

1. The cube of the tens. * . . . (20)* 8000 

2. Three times their square multiplied by 

the units .... (1600) 4800 

3. Three times the square of the units mul« • 

tiplied by the tens . • . (320) 960 

4. The cube of the units . • . . • 64 
^^ • • 
The sum of these is the cube of 24 . • 13824 

The points placed over these several numbers show 
which period of the power each of them falls into. 

We commence the evolution with the first or left hand 
period, which contains the cube of the tens increased by 
some addition. [See No. 2, above.] The greatest cube 
in 13 (13000) is 8 (8000), the ', , oftoi/oi 

root of which, 2 (20), is to be , A^»-«n^^ 

placed in the quotient. This " 

cube bein^ subtracted we bring 2^x3 12)58 Dividend, 

down the first figure in the sec- 
ond period for a dividend, and 13824 

divide it by three times the (^^) "•*" 138S4 

square of that part of the root already found. The divi- 
dend (58) as will be seen from the involution above, con- 
tains three times the square of the first figure of the root 
multiplied into the second ; Consequently if divided by 
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three times that square, tbe quotient will be the next figure 
of the root.* 

Rule 1. — Point off the given number into periods of 3 
figures each, beginning at the units. 

2. Find the greatest cube in the left-hand period, and 
place its root in the quotient. Subtract the cube from the 
first period, and to the remainder bring down the first figure 
of the next period for a dividend. 

3. Multiply the square of the quotient by 3 for a divisor ; 
divide, and place the result in the quotient. Cube the 
quotient, and subtract the result from the first two periods, 
and to the remainder bring ddwn the first figure of the 3d 
period for a new dividend. 

4. Proceed as before to find a pew divisor, <&c., and in 
all cases subtract the cube of the whole quotient, from as 
many of the left-hand periodsi as there are figures in the 
root already found. 

If there be a remainder, at the last subtraction, the opera- 
tion may be carried into decimals, by adding periods of 
ciphers at pleasure. 

If there be decimals in the given number, the periods 
must be rendered complete, by die addition, if necessary 
of ciphers. 

When the given number consists wholly of decimals, the 
periods are pointed from left to right ; the first point fatting 
on the place of thousandths, and so on. 

If the given number fee a vulgar fraction, or mixed num- 
ber, after having reduced it to its lowest terms, the root 
of the numerator and denominator may be extracted 
separately ; or, if the terms do not contain an exact root, 
the fraction may be reduced to an equivalent decimal, and 
the root be then extracted. 



* By looking at the analysis, this product will be seen to be 48|00, 
(the ciphers falling into the two inferior places of the power are not 
included in the dividend,) which becomes 58, by the addition of the 
highest place m the product of the square of the next figure, by three 
times the last figure in the root. 

As the dividend contains more than the product of the divisor and the 
next quotient figure, care must be taken not to make that figure too Uurge^ 



^ 
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1. Wkat is the cube root of 32461759 ? 

♦ . ». 
32461759(319 
33= 27 

3^x3 ss27*) 54 dividend. 

• ■• 
First two periods - — 32461 
<31>3=31X31X31 - *- - 29791 » 



(31)2x 3 • . ^ - 2883) 267Q7 - - 2d dividend. 
. ■ 

First three periods " - 32461759 
{319)3 : 3246175^ 

' ^ Ans. 319; 

Note.' — If, in any case, ^ cube be foun^ to %e greateif 
than the periods from ivhich it is to be subtracted the last 
quotient figure must be made less. 

2. Find the cube root of 40t28.544 Ans. 36.4. 

3. Fi«d the cube root of 205379. Ans. 69. 

4. Find the cube root of 1 62.771 3S6. Ans. 5.46. 

5. Find the cube root erf 21024576. Ans. 276. 

6. Find the cubtf root of ^. • Ans. J. 

7. Find the cube root of ||f . Ans. f . 

8. Find the cube root of .000684134. Ans. .088+. 
&- Find the cubo root of 2. Ans. 1.25+. 

10. Find the cube root off. Ans. .92+- 

Change the fraction to a decimal. 

11. Find the cube root of 65890311.319. Ans. 403.9. 



APPLICATION OF THE CUBB ROOT. 

to 

Definition. — ^A geometrical cube is a solid contained 
hy six equal sides, all of which are squares, and its angles 
right angles. ' 

The contents of such a solid are found by multiplying 



* The divisor is contained exactly twice, but allowance' must be 
made for the influence of other fiffares in the production of the 
dividend. 
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together its three dimensions of length, breadth, and thick- 
ness ; or, (which Is the same thing) cubing one of its sides. 

If, for example, a cubic foot be made up of detached 
cubic inches; in one side there will be 12 rows of these 
inch blocks, with 12 in a row: 12x12=144, the num- 
ber in one side. There are also 12 in thickness, and 
144xl2c= 1728, the number of solid inches in the whole 
block. 

On tha other hand, if the contents of a cubical body 
are given, its side is fouiid by extracting the cube root. 

12. What is the side of a square block c^ marble, that 
shall contain 13824 cubic inches ? Ans. 24 inches. 

13. The pedestal of a monument was a square block of 
♦ ^ granite, containing 373248- cubic inches ^ what was the 

length of q^e of its sides ? Ans. 6 feet. 

14. Th^ statute bushel contains 2150.4 cubic inches ; 
what is the side of a cubic box that will contain 50 bushels ? 

Ans. 47.5 inches. 

Proposition. The solid contents of cubes or spheres are 
to each other, as the cubes of their like dimension^. 

15. If a block of marble, 2 feet square weigh a ton, how 
much would it weigh if its sides were 8 feet square ? 

2» =8 8^ =5i2. 

8 : 512 : : I : A. Ans. 64 tons. 

The above is the method of solution commonly given : 
— a better one is as follows ; 8^2=4 ; 4'*=64. That is, 
divide the dimension of the required solid by that of the given 
one, and cube the quotient, 

16. Admitting the diameter of the earth to be 8000 
miles, what would be its comparative magnitude, if it had 
been 10000 miles in diameter ? Ans. 1|^ 

17. If a globe of silver of 3 inches diameter, be worth 
$150, what would be the value of one 6 inches in diameter? 

Ans. $1200 

18 What must be the side of a cubical bin to hold 100^. 
bushels ? Ans. 60^ inches. 

19. What must be the side of a square cistern, to contain 
600 gallons, allowing 282 cubic inches to the gallon ? 

Ans. 55^ inches. 

20. If you have a pHe of wood 32 feet long, 4 feet widev; 
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uid 4 feet high , wbat would be the side of a square pile 
containing the same quantity ? Ans. 8 feet. 

21. If you have a cubical box 2 feet square, what must 
be the dimension of another cubical box to contain just 8 
times as much ? Ans. 4 feet. 

Note. — Multiply the cubical contents by tho proportioa 

of the required, cube, and extract the root of the quotient. 

22. If your cistern is 4 feet square, and you would en- 
large it so as to contain 4 times as much water ; what must 
you make each of its sides ? * Ans. 6 feet 4+in. 

There is very little occasion for extracting the roots of 
powers higher than the cube. The 4th root may be found 
by extracting the sqSare root twice : Thus, the 4th root of 
16=2 ; that is- V16=4, and V4 = 2. The 5th root = the 
square root of the cube root, or, the cube root of the» square 
root. Thus (64)^ =2 : that is, (64)^=4 ; and V4=2 : or 
V64=8 ; and (8)J =2. 

For extracting the roots of all powers. 

Rule 1. Point off the given number into periods consist- 
ing of figures eqiial in number to that indicated by tho ex- 
ponent* of the given power. 

2. Find the first figure of the root by trial, and subtract 
its power from the leit hand period oi the given number. 

3. To the remainder bhng down the first figure in the 
next period, and call it the dividend. 

4. Involve the root to the next inferior power to that 
which is given, and multiply it by the number denoting the 
given power, for a divisor. 

5. Find how many times the divisor may be had in the 
dividend, and the quotient will be another figure of the root. 

6. Involve the whole ropt to the given power, and sub- 
tract it (always) from as many periods of the given number 
as you have found figures in the root. 

■ -- - 1 

* For the square root 2 figures ; for the cube root 8 ; for the 4th 
iooi 4 figures, and so on. 

(14) 



lee ALLIGATION. 

7. Bring down tbe first figure of tbe next pefiod to the 
remainder for a new dividend, to which find a new divisor 
as before, and in like manner proceed till the whole be 
finished. 



ALLIGATION. 



Allioatiok is compounding or mixing together several 
simples of difierent rates or qualities, so that the composi* 
tion may be of some intermediate rate or quality. 

Case I. When the quantities and rates, or qualities, of 
several things are given, to the find rate or quality of the 
mixture. 

Rule. Find by multiplication the value of each of the 

ingredients, and divide the sum of the values by the sum 

of the ingredients. 

1 . A farmer mixed 1 5 bushels of rye at 64 cents a bushel ; 
18 bushels of com at 55 cents a bushel, and 21 bushels of 
oats at 28 cents a bushel : What is a bushel of the mix- 
ture worth ? 



ou- 


cts. 




15 


at 64 


- . 9.60 


18 


** 65 


. . 9.90 


21 


« 28 


. - 5.88 



54 * $25.38 

54)25.38(.47 cts. Ans. 

2. If 120 bushels of wheat be bought at 80 cents a 
bushel, and 75 bushels at 86 cents a bushel, what is the 
average cost per bushel of the whole purchase ? 

Ans. 82-f-cents. 

3. An innkeeper mixed 13 gallons of water with 52 gallons 
of brandy, which cost him $1.25 per gallon; what is the 
value of 1 gallon of the nfdxture, and what his profit on the 
sale of the whole at 6j- cents per gill ? 

Ans. ( $1. a gallon. 
( $65. profit. 
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4. A has 50 shares of stock in four different banli^ ; viz. 
15 shares in a bank, the stock of which is at an advance 
of 6 per cent; 15 of stock which is at 4 per cent, ad- 
vance ; 12 of stock which is 3^ above par, and 8 shares of, 
stock which is 5-| per cent, above par. What is the mean 
per, cent, advance on the whole, the nominal value of 
the shares being the same ? Ai^s. 4^^ per cent. 

5. At a given hour of the day, the thermometer for 2 days 
in the week stood at 70 degrees ; for 2 other days at 74 de- 
grees ; 1 day at 77, and 2 days at 80 degrees ; what was 
the mean temperature for the week ? . Ans. 75 degrees. 

Case II. To find what quantity of any number of simples 

whose rates are given, will compose a mixture of a given 

rate or quality. 

6. If a grocer have sugars worth llcts. 13cts. 14cts. 
15cts. and 16cts. per pound; in what proportions must he 
mix thtm, in order that the mixture may be worth 12 cents 
per pound"? 

It is evident that 1 pound at 11, maybe put with 1 pound 
at 13 cts. because the excess of the one exactly balances 
the deficiency ef the other : but 1 lb. at 14 cts. will require 2 
at 11 cts. to balance it ; 1 lb. at 15 cts. will require 3 at 11 ; 
and 1 at 16 cts. will require 4 at 11 cts. 

Had the price of the lowest sort been 10 instead of 11 cts., 
to preserve the balance, the quantities of those above the 
mean rate, would have to be proportionally increased, and 
instead of 1 pound of each being taken, there must be 2 
pounds. Hence it is evident, that the greater the difierence 
between the value of any one of the simples and the mean 
value of the mixture, the greater the quantity to be taken of 
the sort by which it is to be balanced, and that the differ- 
ence between the rate of each and the mean rate, is the 
number to be taken of the other. 

Thus, to form a mixture according to the conditions of ^ 
the foregoing example : 

cts. cts. cts. cts. 



lib. at 11 balances 1 at 13 



21b. " 11 


(( 


I « 14 


3 1b. " 11 


(« 


1 « 15 


41b. « 11 


tt 


1 " 16 



lib. at 10 balances 2 at 13 

2 lb. « 10 "2 " 14 

3 lb. " 10 « 2 •* 15 

4 lb. « 10 « 2 « 16 



w 
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Therefore, in the first case, there must be 10 lb. of the 
lowest rate, to 1 lb. of each of the other rates ; and in the 
second case, there must be 10 lb. of the lowest rate, to 2 
lb. of each of the other rates. 

Rule. — Set the rate of the several ingredients under 
■each other, and connect each one less than the mean rate, 
with any one or tnore than one, greater than the mean rate ; 
jand each one greater with one, or more than oneof a less rate. 

Place the difference of each and the mean rate against 
the ingredient with which it is connected. 

If only one difference stand against any rate, it will be 

the required quantity of that ingredient 4 but if there be 

more than one, their sum will be the quantity required of 

that ingredient. 

7. What proportions of gold 18 carats fine, 20 carets, 23, 
and 24 carats fine* must be taken to compose a mixture 
22 carats fine ? 

f 18 2 grainsflS carats fine 



[24- 



^^^ 23- 



1 « 20 « *• 

2 " 23 « " 
4 " 24 *• •• 



The ingredients might be alligated differently; as, the 18 
-with 23, and the 20 with 24 ; or all above the mean rate 
with one below. The result would be dififerent in every 
instance, and yet be correct. 

The rule is of so little practical use, that it is needless to 
multiply examples. . 

Case. III. When one of the ingredients is limited to a 
certain quantity : 

Rule. — Find the quantity of the several ingredients, as 

in the last case. Then divide the whole of the quantity 

limited, by the difference standing against its rate, and 

mi.ltiply the quotient hy each of the other difierences, for 

the quantity of the se^veral rates. 

8. A grocer has tea at 50 cents per lb. ; some at 85 cents, 
some at 90 cents, which he wishes to mix with 90 lb. worth 



* Pure gold is 24 carats fine. 

t Penny weights or any other denominatioii. 
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40 cents per lb., so that tlie mixture shall be worth 60 cents 
per lb. How much of the first three sorts mi\st be taken ? 
40 30 90-30=3 75 lb. at 50 cts 




30 
60 



« (( 



« « 



85 cts 

90 cts. 



■l 
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Ans 
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25 25X3 =75 
10 10x3 =30 
20 20X3 —60 

9. What quantity of rye at 48 cents, of com at 36 cents, 
and of barley at 30 cents a bushel, being mixed with 10 
bushels of >^heat wonh 70 cents a bushel, will form a 
mixture worth 38 cents a bushel ? 

2-J- bushels of rye. 

com. 
40 « "barley. 
Case IV. When the whole composition is limited to a 

given quantity : 

Rule. — Find the quantity of the several ingredients as in 

Case II. Then, by the sum of the several quantities thus 

found, divide the given quantity, and multiply the quotient 

by each of the quantities severally. 

10. A goldsmith has gold of 15, 17, 20, and 22 carats 
fine, and would melt togetner of all these sorts, so much as 
to make a mass of 40 oz. 18 carats fine. How much of 
each sort is required ? 



ris- 



taa — 



4oz. 
2" 

3 « J 



« 

Whole quantity 
40-f-10=:4. i 



oz. 


carats. 


4X4=16 


of 15 


4X2" 8 


" 17 


4X1 " 4 


« 20 


4X3 " 12 


" 22 



sim- 



Sum - 10 oz. 
Different results may be obtained by alligating the 
pies differently. 

11. Suppose a broker have stocks, some at 3 per cent, 
advance ; some at 6 per cent. ; some at 8 per cent. ; and 
some ait 10 per cent, advance ; how many shares of each 
must he take, to make an aggregate of 54 shares, worth 
7 per cent* advance ? 

- 2 per cent. 

- 6 per cent. 

- 8 per cent. 

- 10 per cent. 
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ARITHMETICAL PROGRESSION. 

A SERIES of numbers increasing or decreasing by a com- 
mon difference, constitutes an arithmetical progression. 

"When the numbers increase by a uniform addition, it is 
c^led an ascending series ; when th|y decrease by a uni- 
form subtraction, a descending series. 

Thus, 2, 4, 6, 8, 10, is an ascending series, by the 
uniform addition of 2 ; and 10, 8, 6, 4, 2, a descending 
series, by the uniform subtraction of the same number. 

The number added or subtracted is called the common 
difference. 

The numbers themselves are called terms, ana the first 
and last terms extremes. 

Proposition I. The sum of the extrefties is equal to the 
sum of any two terms equidistantVfrom them. 

Thus, in the series 2, 4, 6, 8, 10; 2+10=12, and 
4+8=12. The reason is, that from the constitution of 
the series, one of the mean terms is just as much greater 
than, one of the extremes, as the other term is less than the 
other extreme. 

Proposition II. The difierence of the extremes is equal 
to the common difference multiplied by the number of terms 
less 1. 

Thus, in the series 1, 4, 7, 10, 13, 16 ; the common dif- 
ference is 3 and the number of terms 6:5x3=15=16—1. 

As the common difference is added or subtracted to 
form every term after the 1st, the reason of this ptopositioit 
is evident. 

Proposition III. The sum of all the terms of the series, 
is equal to the sum of the extremes multiplied by half 
the number of terms ; or, multiplied by the number of terms, 
and the product divided by 2. 

For example, 1, 3, 5, 7, 9, 11, 13, 15 ; 15+1x4=64. 
The truth of t^^e proposition will be made evident, if we 
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place the series inverted under itself, and add the corre- 
spondent terms. 

Given series - 1, 3, 5, 7, 9, 11, 13, 15 
Inverted ditto - 15,13,11, 9, 7, 5, 3, 1 



16, 16, 16, 16, 16, 16,* 16, 16 

Here, we have as many times thesmn of the extremes, 
as there are terms ; and ft is evident, that the series of 
equal terms is double the given series.* 

Problem I. — The first term of a series, the last term, 
and the number of terms being given, to find the sum. 

Rule. — Multiply the sum of the extremes by half the 
number of terms ; or, multiply by the whole number of 
terms, and take half the product. 

1. How many strokes does the hammer of a clock strike 
in 12 hours ? 

Half number of terms =6. 

Extremes 1+12=13. 13x6=78. Ans.. 

Problem II. — The first term, the number of terms, and 
the common difference being given to find the last term. 

Rule. — Multiply the common diiv^efice by the number 
of terms less 1, and add the product ;c'iftie first term ; or, 
subtract it from it, according as tlkv* series is ascending or 
descending. 

2. The first term of a series being 3, the common dif- 
ference 2, and the number of terms 7 ; what is the last 
term? 

Number of terms 7 ; less 1=6; 6X2=12+3=*15, 
the last term. 

3. The^ first term of a descending series being 15, the 
number of terms 7, and the common difierence 2, required 
the last term. 

2X6=12. 15—12=3, the required term. Ans. 

4. The rent of a house being $ 50 a year, remained 
unpa?d for 9 years; what was then due, simple interest 
being allowed at 6 per cent. ? Ans. $ 558. 

5. A triangular brick pavement is to be formed, so that, 
commencing with 1 brick, the rows shall increase by 2 
bricks, and shall be '88 in all. How many bricks in the last 
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tow, bow many in all, and if disposed in the form of ar 
square, kow many bricks will tbefe be on a side ? 

r 175 in the last row. 
Ans. < 7744 in all. 

[, 88 bricks on a side. 

Problem IH. — ^The first term, the last term, and the 
number of terms given, to find the common difference. 

Rule. — Divide the difference of the extremes by the 
number of terms less 1, and the quotient will be the com- 
mon difference. 

6. In a school there are 8 scholars, whose ages differ 
alike ; the youngest is 4 years old, and the eldest 18 ; 
what is the common difference of their ages ? 

Ans. 2 years. 

Problem IV. — Given the first term, last term, and com- 
mon difference, to find the number of terms. 

Rule. — Divide the difference of the extremes by the 
common difference, and the quotient increased by 1 is the 
number of terms. 

7. A man travelliaff a journey, went 18 miles the first 
day, and increased his distance eacK day by 2 miles ; and , 
the last day went 48 miles. How many days did he travel, 
and what distance ? a • i 16 days. 

^^* ^ 528 miles. 
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GEOMETRICAL PROGRESSION. 

When a series of numbers increases by a common multi- 
plier, or decreases by a common divisor, it constitutes a 
geometrical progression. 

Thus 2, 4, 8, 16, 32, increases by the common multi- 
plier 2; and 81, 27, 9, 3, 1, decreases by the common 

divisor 3.* The common multiplier or divisor is called the 

« " II II— p^.^ I.I II ,«.^i^^.^^——.»——i— .—»«»—«— II 

* A- decreasing series may be produced as well by rmUHpUeatian as 
division. Such a series doee, in fact, always result from multiplication, 

when the ratio is less than unity ; thq^ 6txi'»^xi'^Xi=9Xi''=l' 
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ntio. The numbers of such a series are continual propor- 
tionals, there bcriae the same ratio between every two con- 
EecDtive tenus^ ^isequently, every 4 consecutive terms 
constitute ■& 'proporlion. 

Proposition, — The pro4uct of the eictremes of a geome- 
trical progression is equal to the product rf any two equi- 
distan:. terms ; and likewise, to the equate of the middle 
term. Thus, in the, series 1, 3, 4, 8, 16, 32, 64 ; 2X32, 
43^16, (8)^='n<64. 

Phoblek I.— Given the first term and the ratio, to find 
any proposed term ; 

Rule. — Raise the ratio to a power, whose index is 1 less 
than the number of the tenn sought; and multiply or divide 
the 1st term by that power, according as the series is 
ascending or descending. ^ 

1. If the first term be 2, and the ratio 3 ; what is the 
Sth term? 

5—1=4, the numbeT of 
The 
The whole series is 3, 6 
analyzed thus : 

3,(3X3), (2X3X3), (2x: 
That is, 2, 2x(3)', 2x(^ 

2. If the first term of a d 
the ratio 3, required the 5th 

(3)^=81. 1 

Problek II. — The extremes and ratio Iteing' given to 
^ find the sum of the series. 

Rule. — Multiply the greater extreme by ibe ratio, from 
the product subtract the less extreme, and divide the 
remainder by the ratio leas 1. 

3. What is the sum of the series 2, 6, 18, 54, 162, 4196, 
1458? 

Here, the ratio is 3, and the greater extreme 1458. 
1458x3-2=4372^2 (the ratio less f ) ^2186. Ans. 
Why this produces the answer, will be made evident, if 
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we write down the aeriea, and rauldply h by the tatio, 
setting the product of each tenn under the next higher 
term, and men subtract the first series fTom the second. 
2, 6, 18, 54, 162, 486, llbS. 
■6, 18, 54, 162, 4?6, 1458, 4374. 

Reoiainder 4374—2 ; oi 4372. 

Here every term of the second series disappears by sub- 
traction, eacBpt the last, which is the^roduct of the greater 
extreme of the given series by the ratio. 

Now, as we tnultiplied the given series by 3, and sub- 
tracted it from the pnoduct; it is obvious, that the remainder 
is equal to twice the given ttries. We therefore divide it 
by two. 

Had the ratio.been 4, the remainder would have been 3 
times the given series ; that ia, in all cases 1 time less 
than the number e^^ressed by the ratio. 

4. How manv ancestors has eveiy person reckoning 
tward t and how many of the 

(2097150 in all. 

\ 1048576 of the 20th degree, 
is. given, the first term (2) ; the 
of terms (20) to find the last term. 
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ischarged in a y^r, by paying 1 
cent the firsti'Tjonth, 3 cents the 2d, 9 the 3d, and so 
ooio thatTatiff, for 12 months? Ana. S2657.20. 

6. What would be the produce of a kernel of wheat in 
1 1 years, at 20 fold, the produce of each year being sowed ^ 
the next ; ^Uswing 5000 kernels to a quart T 

Ans. 64000000 bnsheb. 

This answer is the produce of the laat year. The whole 
TDXf be found by finding the stun of the series 1^ Prob- 
lem II. 

Problem HI. — The extremes and the number of terms 
being given lo find the ratio. 

RuLS. — Divide the greater extreme by the less, an] 
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extract that root of the quotient denoted by the number of 
terms less ] . ' 

7. The extremes of ^ geometrical series being 4 and 64, 
and the number of terms 5 ; what is the ratio ? 

64-7-4=16. 
Number of terms 5 ; less 1 =4. 
The 4th root-trf 16=2 the ratio. 

Problem IV. — To find a mean proportional between two 
given numbers. 
Rule. — Extract the square root of their product. 

8. What is the mean proportional between 4 and 161 

4X16=64: V64=8. Ana, 
Here, 4, 8, 16 are a* geometrical series, of which 8 is the 
mean between the extremes. 

9. What is the mean proportional between 9 and 81 ? 

Ans. 27. 



ANNUITIES AT SIMPLE UJTEREST. 

m 

An annuity is a sum paid annually ; or, at equal stated 
perMds. ^ ,A# 

When the debtor 'V^Htf^^ annuity in his own hands 
beyond the time^][h^H^^ is.w4 to be iqi arrears. 
„. The sum of aH the animities for the time they have been 
' forborne, together with tne interest due on eacl^, is called 
|,^he amount. 

igf If an aniiuity is bought off, or paid all at once st the 
7^ beginning of'the first year, the price whiph is paid for it is 
called the pr^ent worth. . • 

To find the amount of an ani^y at simple intetest. 

Rule. — ^Find th e inter est of the given an gfligj r^ fpr 1 
year ;'*' then for 2, .^^BfekHflb up te the givd^Hi less 
1 year. Multiply tM^^^^H^iMiler df |r««^&iven, 

* Or, for half a year, i^9 annuity ii to be paid semi-annually. 
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and add the product to the whole interest, and the snin wiQ 
be the ampimt sought : or, multiply the interest on the 
annuity for one year, by the number of years less 1 ; add 
this product to the multiplicand, and multiply the sum by 
half the first multiplier: the product will be the whole 
interest. Then multiply the annuity by the number of 
years, and add the result to the last product. 

1. If a store be rented for 5 years at $ 300 a year, and 
payment be forborne until the end of the period, what will 
be then due, the interest being at 7 per cent. ? 

The rent for the first year is forborne 4 years after it 
falls due ; the rent for the second year is forborne 3 years ; 
for the third, 2 years ; for the fourth, 1 year ; and for &e last 
year, is paid when it falls due. Interest, therefore, is cast 
for ike number of years less 1. 



First Method. 




Interest for 1 year 
c« »< 3 <( 


=$21 
= 42 
= 63 

= 84 


Whole interest - 
300X5= - - 


$ 210 
1500 



oMBOna 



^||l{oo 



Interest for 1 year =s:$21 
No. of ^ears 5— 1 = 4 



84 Annuity - 



300 



n 



Add multiplicand - 21 No. of years - 5 




1500 
210 



Wholeinteresi •» j0^^^^^^ Ans. $1700 

It will b^ in^ei'iMQ^ipHHKms, denoting the interest 
for the successive years, constitute an aritbnetical pro- 
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gression ; and that the second method is merely frndirig 
the sum of the seiies. 

2. A house was leased for 7 years at $ 400 per annum, 
and the rent unpaid until the end of the lease ; how much 
was then due, simple interest, ^t 6 per cent, t' 

Ans. $3304 

3. What will be the amount of an annuity of $ 50, to bo 
paid annually, but forborne 20 years ; simple interest, at G 
percent.? Ans. $ 1570. 

ANNTJITIES AT COMPOUND INTEREST. 

I. The annual amounts of any sum at compound interest, 
constitute a geometrical series, of which the first term is 
the principal, and the ratio the amount of one dollar for a 
year. 

4. If an annuity of $125 be forborne 4 years, what will 
be its amount at 6 per cent., compound interest ? 

Rule. — Raise the ratio to the power indicated by the 

number of years : multiply that power by the annuity, frojii 

that product subtract the annuity, and divide the remaiaJcr 

by the decimal part of the ratio.* 

Ratio (1.06)*=1.2627X 125=157.8087 

125 



.06)32.8087(=$ 546.81 Ans. 

5. What in the amount of an annuity of $260, forborne 3 
years, at 7 per cent., compound interest ? 

Ratio (1.07)3 Ans. $835,874 

6. Find the amount of an annuity of $50, in arrears for 
20 years, compound interest at 5 per cent. 

Ans. $1653.29. 
II. To find the present worth of an annuity at compound 
interest. 

Rule. — Raise the ratio to the power denoted by the 

number of years, and divide the annuity by that power : 

subtract the quotient from the annuity and div ide the reniain- 

by the decimal part of the ratio. 



♦ By reference to Problems I. and I£. of ProgrcBsion, it will be seen, 
.that this rule is but the procesa of iinding the last terra and the .surn of a 
geometrical series, when the firt,t tenn, the ratio, aud the iin;r.b.r of 



terms are given. 
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7. What ready money will purchase an annuity of $126, 
lo continue 4 years at 6 per cent. ? 
(1.06)*;= 1.2627) 125.0000(98.99 

113643 



% 



113570 
101016 


125 


125540 
113643 


98.99. 


.06)26.01 
8433.50! Ans. 


118970 
113643 • 



8, What ready money will purchase an annuity of 8 100, 
to continue 3 years, at 7 per cent., compound interest? 

Ans. $ 262.72 

These two rules being of little practical use, examples 
under them are not multiplied. Those who have occasion 
for such calculations, will very much facilitate them by con- 
structing tables, exhibiting the amounts, and the present 
worth of $ 1 or £1 payable annually at compound interest, 
for a series of years, at the required rate per t ent. Multiply- 
ing the tabular amount or present worth of $1 for the given 
number of years by the annuity, will give the answer. 



MENSURATION OF SURFACES. 

All surfaces of whatever figure, are reduced or referred to 
squares for measurement. The anne!xed figures, one of which, 
is a Square, and the other a rectangle or Right-angled par- 
allellogram,are made up of smaller divisions, all of which are 
squares. 

fig. 1. fig. 2. 





^■■"^ "■"■-.• ^"^ .i— .^— ™«— ■ I ■■» III I I ■ ■ 

'mmt^^m, .a^a^B. •■M._i_ ^m,mmmm ...^^m.^ .»»_ _i^.«. ^^_ ' 



MENStTBATIOir. 



171 



Tomeas«re or determine the area of such figures, is to^ 
find the number of equal parts of which they are mado 
up ; the parts themselves being always squares. 

Now it is obvious t(^ inspection, that the whole number 
wilL be* found, by multiplying two adjacent sides into each 
other. Thus in the rectangle, there are 6 divisions one 
way, and 4 the other : 6X4=24. 

In a square, all the sides being equal, multiplying ono 
side into another, is simply squaring a.^ide. 

For the purpose of measurement, ^ divisions may be 
large or small, provided they b^ exact squares, and equal to 
each other. Thus in the preceding figures, we may put 
4 of these equal parts together, and they will still form a 
square. There will of course be fewer of them. 

There are two other figures, which have a direct relation to 
these, in the comparative Zeno-rA^of their sides, but differ in the 
position of them. These <are the Rhombus and the Rhomboid, 

The rhombus, like the square, has all its sides equal, 
but itstangles are not right-angles. 

Fig. a 
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The rhomboid, like the rectangle, (or| oblong,) has its 
opposite sides equal and parallel, but its angles are not 
right-angles ; in consequence of which, the adjacent sides 
aie not perpendicular, but oblique to each other. 



Fig. 4. 
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of its sides perpetidicular to eacli other ; as Fig. 6, we may 
determine the area, if we can get the perpendicular distance 
fr<Mn the vertex to the base (C. D.) 

Rule. — ^Multiply half that distance into the base. 



Fig. 6. 




The completion of the rectangle (shown by the dotted 
lines) makes, the reason of the rule apparent. 

In case the perpendicular distance from the base to the 
opposite angle, cannot be obtained^ the following method 
may be adopted : 

Rule. — Add the three sides together, and take half their 
sum ; from that liaif sum subtract each of the sides sepa- 
rately ; multiply the three remainders thus obtained, and 
the half sum, continually into each other, and the square 
root of the last product, will be the area of the triangle. 

Note. — ^The demonstration of this rule, would not be 
intelligible without a knowledge of geometry. 

When the vertex of a 
triangle is cut off by a 
line parallel to the base, 
the figure thus formed 
is caUed a trapezoid. 
Thus, Fig. 7, is a trape- 
zoid. The rectangle 
indicated by the dotted 
lines, is the measure of 
its area. It includes a 
surface without the 
figure, precisely equal 
to the portion excluded 
within the figure. The 



Fig. 7. 
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breadth of the rectangle is equal to half the sum of the 
two parallel sides. 

Rule. — Multiply half the sum of the two parallel sides, 
by the perpendicular distance between them. 

All the figures we have considered, have been referred 
either to a square or to a rectangle. The area of a circle is 
obtained in a similar manner. If we draw a square about 
a circle, so that each side shall touch its circumference, 
the diameter of the circle drawn from one of the points of 
contact, will meet the circle at the point of contact of the 
opposite side of the square. 

Now, if we square the diameter of a circle, it is evident 
we shall have the area of a square, dne side of which is 
equal to that diameter; or, in Fig. a. 

other words, of a square, .which 
if drawn about the circle, (in the 
manner of the diagram,) would 
touch it in four points. But this 
would exceed the area of the cir- 
cle, by the spaces included be- 
tween its circumference, and 
each of the four angles of the 
square. It has, therefore, been 
an interesting problem with 
mathematicians, to ascertain the 
ratio between the area of a circle, and of a square drawn 
about it ; and it is demonstrated, that the area of the circle 
is to that of a square, as the decimal .7854 is to unity.* If, 
therefore, the square contain 1 yard, a circle of that diameter 
would contain 7854 ten thousandths of a yard. - If the 
square contain 4 yards, (its side being 2 yards,) then a 
circle of 2 yards in diameter, would contain .7854 X 
4=3.1416 yards. 

Rule. — Multiply the square of the diameter by the 

decimal .7854, and the product is the area. 

When the circumference of a circle is known, the 
diameter may be found by the following proportion; as 
22 : 7 : : so is the circumference to the diameter ; or, as 
3.1416:1::, &c. 




Nearly. 
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The converse of this statement will give the circnm- 
fei^nce, whnu the diameter is known. 

Definition, — A cylinder is a round body of uniform 
diameter, its two ends being parallel, and its axis per- 
pendicular to them. 

To find the area of a cylinder : 

Rule. — Multiply the perimeter by the length. 

To find the area of a sphere or globe : 

Rule. -^Multiply the circumference and diameter to- 
tgether ; or, multiply the square of the. circumference by 
3.1416 

QUESTIOKS UNDER THE FOREGOING RULES. 

1 . What is the difference in quantity, between two pieces 
of land, one of which is a square .with side^ 40 rods in 
length, and the other a rhombus, with equal sides, but of a 
breadth from the base to the opposite side of only 34 rods ? 

Ans. The square contains 240 rods the most. 

2. There is a square fioor, 18 feet on a side; what 
number of square feet does it contain ; and how many 
yards of carpeting, 1 yard wide, will cover it ? 

. 5 324 feet. 
^"®' i 36 yards. 

3. There is a bam 50 feet by 36 : the body is 20 teet in 
height to the eavei?. How many feet of boards will make 
the siding of the main body ; and if the boards were all 15 
inches in breadth, and 10 feet in length, what number of 

boards will it require ? i 5 ^^^^ ^^^^' 

^^^' ) 275 . + boards. 

4. On a base of 120 rods in length, a surveyor wished to 
lay off a rectangular lot of land, to contain 60 acres, what 
distance in rods must he run out from his base line ? 

Ans. 80 rods. 

5. How many square yards in a triangle, whose base is 
48 feet, and perpendicular height 25^ feet ? 

Ans. 67^ yards. 

6. The three sides of a triangular field are severally 60, 
vO, and 40 rods ; how mary acres does it contain ? 

Ans. 6 acres 32 rods. 
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7. How many acres in a triangdar piece of land, wliose 
sides are 30, 40, and 50 rods ? Atis. 3f acres. 

8. What is the difference between the area of a square, 
whose sides are 64 feet, and a rhombus of the same dimen- 
sions, whose perpendicular height is 52 feet ? 

Ans. 768 feet 

9. A man bargaining for a piece of land of a rectangular 
shape, the lengfii of which was 198 rods, and its breadth 
150 rods, agreed to giye $ 32 an acre, provided l^e owner 
would deduct from the quantity, the contents of a circular 
pond in it, which was admitted to be 100 rods in circum- 
ference. What Was deducted for the pond, and what did 
the form come to ? a 5 '^^^ '^^ deducted. 

^^' i $ 5781 the cost of the farm. 

10. If the forward wheels of a coach axe 4 feet, and the 
hind ones 5 feet in diameter ; how many more times will 
the former revolve than the latter, in going a mile ? 

Ans. 84 times. 

11. If the diameter of a circular cistern be 6 feet; 
what is the area of its bottom 1 Ans. 28.2 feet. 

12. What quantity of land in a field of the form of a 
trapezoid, the parallel sides of which are severally 60 rods 
and 40 rods, and their distance asunder 50 rods ? 

Ans. 15| acres. 

13» How many square feet in a board 2 feet wide at the 

larger, and 1 foot 8 inches at the smaller end, and 14 feet 

long? Ans. 25} feet. 

14. If you wish to plant 600 ap^le trees in a rectangular 
form, and are limited in one direction to 20 trees ; how 
many treesvmust you have in the other direction to complete 
your orchard ? Ans. 30 trees. 

15. What is the quantity of surface in a solid cylinder^ 
20 feet long and 2 feet in diameter ; the area of the two 
ends included ? Ans. 131.9 feet. 

Note. — ^The perimeter is the nieasure round ; that is, the 
circumference. The area of the ends is to be calculated 
separately, and then added. 

16. What is the convex area of a 12 inch globe ; and 
suppose it to be of the uniform thickness of ^ of an inch ; 
what is the concave area of the same globe ? 

. 5 3.1416 feet. 
^'- ( 2.883 feet. 
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MENSURATION OF SOLIDS AND CAPACITIES. 

As surfaces are measured by squares, solids are measured* 
by ciiJ)es. 

A r.ubu is * a solid of six equal and parallel sides, all of 
which are squares, and its angles all right-angles. 

Note. — ^No school should be without a set of geometrical 
solids, like those in Holbrooks' apparatus. A bare inspec- 
tion of these v/ill give a better idea of the regular solids, 
than the most exact definition, or the most minute 
description. 

The method of finding the solidity of a cube has already 
been given. See page 166. 

1 . How many solid feet in a square block 6 feet long, 6 
broad » and 6 high? Ans. 216 feet. 

2 . T here is a square cistern of uniform length, breadth, 
and depth, it beinjr 8 feet in each of tnese dimensions. 
How many cubic feet does it contain ; and allowing 231 
inches to the gallon ; what is its capacity in gallons ? 

Ans. 3830-^ gallons. 

A PARALLELOPiPED is a soUd of six quadrilateral sides, 
whereof every opposite two are parallel, equal, and similar. 

To find its solidity : 

Rule. — Multiply its length, breadth, and thickness con- 
tinually together. 

3. The plate supporting the rafters of a house, being 40 
feet long, 14 inches wide, and 8 inches thick ; how many 
solid feet does it contain ? Ans. 31 J feet. 

4. If a pile of wood be 60 feet long, 10 feet high, and 3 
feet wide ; what number of feet and cords does it contain ? 

. g (1800 feet. 

^ ( ^^T? cords. 

5. The bin of a granary is 10 feet long, 5 feet wide, and 
4 feet high : allowing the cubical contents of a dry gallon 
to be 268| inches, how many bushels of grain will it con- 
tain? Ans. 160^ bushels. 

6. If y lu wanted a bin to contain twice as much, with a 
length of 12 feet, and a breadth of 6 feet ; of what height 
must it be ? Ana. 5|- feet. 
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Note. — ^If you multiply the solid contents of the first 
bin by two, and divide by the product of the two given 
dimensions into each other, the quotient will be the answer. 

A PRISM is a solid, whose ends are any similar, equal 
and parallel surfaces ; and its sides rectangles.' 
To find the solidity of a prism, or a cylinder : 
Rule.— Multiply the area of one end by the length. 

7. The common prism used in decomposing the solar 
beam, is about 8 inches in length ; and each of its ends is 
an equilateral triangle, whose three sides are severally 
about l\ inch. How m^y solid inches in the whole 
prism ? Ans. 5.3 inches. 

Note. — Find the area of the triangle by the 2d Rule on 
page 173. 

8. How many solid feet in a circular pillar 40 feet long, 
and with a uniform diameter of 2 feet 5 inches ? 

Ans. 196.35 feet. 

9. There is a circular cistern of uniform diameter, whose 

depth is 8 feet, and diameter 5 feet ; what is its capacity, 

allowing 282 inches to the gallon ; and how much would 

its capacity be increased by adding 6 inches to its diameter ? 

A i 962^ gallons its capacity, 
ns. ^ 2Qj^ gallons 1 pint its increase. 

10. A man bought a grindstone, which was 48 inches in 
diameter, and 5 inches in thickness, for 10 dollars. When 
he had ground off 3 inches from its circumference, his 
neighbor proposed to purchase it from him, giving a pro- 
portional part of the first cost for the residue ; deducting 4 
inches etery way from the centre, allowed to he the limit 
to which it could be used. What should he ha- e paid ? 

Ans. $7.60. 
To square a cylinder, that is, reduce it to a parallel- 
epiped, with sides of equal breadth : 

Rule. — Multiply the square of the semi-diameter by 2, 

and the square root of the product will be the breadth of 

each of its sides. 

11. If a round stick of timber be 18 inches in diameter ; 
what will be its sides when hewn 4 square ? 

9x9=81x2. 162. V162=. 12.7 inches. Ana. 
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13. If a round log, 16. inches in diameter, be hewn 4 
6<^uare, what will be the breadth of one of its sides ? 

Ans. 11.3 inches. 

A PYRAMID is a solid which decreases uniformly from 
its base, until it comes to a point. 

The base of a pyramid may be either a square, a triangle, 
or a circle. Hence it is named a square pyramid, a tri-' 
angular pyramid, or a com. The point in which the 
pyramid ends is called its vertex; a straight line from 
which, through the centre of the pyramid to its base, is 
called its axis. 

To find the solidity of a pyraiaid : 
Rule. — Multiply the area of the base by J of its 
height. 

When the smaller end of a pyramid is cut off parallel to 
the base, the residue is called the Frustum of a pyramid. 
When its base is a square, the solidity of tne frustum is 
foundby the following : 

Rule. — To the product of the side of the base into the 

side of the top, add ^ of the square of their difference, and 
multiply that sum by the length. 

When the base is a circle : 

Rule. — Square the diameter of each end ; multiply one 
diameter into the other ; then multiply the sum of these 
three results by the decimal .2618, and the last product by 
the length. 

To find the solidity of a globe or. sphere : 

Rule. — Multiply the circumference and diameter to- 
gether, and that product by \ of the diameter. Or, 

Multiply the cube of the diameter by the decimal 

,5236. 

Note. — If but one of these dimensions is given, the 
other must be found by the rule before laid down. 

13. What number of solid feet in a piece of tiniber, 
whose ends are squares, each side of the greater end bemg 
15 inches, and of the less end 6 inches, and the length or 
perpendicular altitude 24 feet ? Ans. 19^ feet. 

1 ^ How many cubic feet of marble will be required for 



MISCELLANEOUS EXAMPLEJ. 

a monument, the pedestal of which is 2 feet square, and tlio 
pyramid* resting upon it 18 inches square at the base, and 
10 inches at the top, and 5 feet high ? Ans. 14^|- feet. 

15. Suppose a round stick of timber to be 2 feet in 
diameter at its largest end, 10 feet in length, and diminish- 
ing uniformly to the other end, which is 1 foot in diameter; 
how many solid feet does it contain ? Ans. 18.3 feet. 

16. If a cask, which is two equal conic frustums, joined 
at their bases, have its bung diameter 28 inches, the head 
diameter 20 inches, and length 40 inches ; how many wine 
gallonsf does it contain 1 Ans. 79.061 gallons. 

17. What is the solidity of a pyramid, whose base is 4 
feet square, and its perpe|idicular height 9 feet ? 

Ans. 48 feet. 

18. If a conic pyramid be 27 feet high, and its base 7 
feet in diameter ; how many cubic feet does it contain ? 

Ans. 346^ feet 



MISCELLANEOUS EXAMPLES. 

1. Which is greatest, ^, or |f 1 

2. Which is most, f of a rod, or f of 12 feet? 

3. If the dividend be |^, the quotient 320; what is the 
divisor 1 

4. The divisor being I-, the quotient -^y ; what is the 
dividend ? 

5. The divisor being 4520, the dividend -| ; what is the 
quotient ? 

6. The divisor to a number is .02, the quotient is 420 ; 
what is the number ? 

7. What is the difference between |^ of JE?1 and f of a 
shilling ? 

8. A board is 9 inches wide ; how much in length will 
it require to make 12 square feet 1 Ans. 16 feet. 



* ITiis is a frustum of a pyramid. 
t A wine gallon is ^31 inches. 
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9. A Stick of timber is 9 inclies wide and 7 inches thick ; 
how much io length is required to make 21 solid feet? 

Ans. 48 feet. 

10. A lot of land containing 60 acrqs, is bo^iaded by 
ibur sides ; two of its opposite ones are parallel, one of 
them 28, the other 32 rods in length ; what is the per- 
pendicular distance between them ? Ans. 320 rods . 

1 1. A man found a purse of money ; after taking out J 
and J of it, he found there were 70 dollars left ; how many 
was there at first? Ans. $ loO. 

12. One sixth of a post is in the mud under water, \ in 
the water, and 70 feet above the water ; what is the whole 
length of the post ? Ans. 120 fpet. 

13. A can do a piece of work in 5 days, B can do the 
same in 20 days ; now long will they be about it if they 
both work together ? Ans. 4 days. 

14. A and B can do a piece of work in 8 days ; A can 
do it alone in 12 days ; in what time can B doit alone ? 

Ans. 24 days. 

15. A merchant .bought 63 gallons of rum for $ 28.35 ; 
how much water must be added to reduce the first cost to 
35 cents per gallon ? Ans. 18 gallons. 

16. $ 1600 were put at interest at 6 per cent, per 
annum, until it amounted to $ 2000 ; what was the time ? 

Ans. 4 years 2 months. 

17. J of a certain number exceeds ^ of itself by 10; 
what is the number ? Ans. 660. 

18. Divide a prize of $ 10200 among 60 men, 6 subal- 
tern (^cers, 3 lieutenants, and a commander ; giving to 
each subaltern doulue the share of a man, each lieutenant 
3 times as much as the subaltern, and to the commander 
double that of a lieutenant; how much is each one's 
share ? . C Captain $ 1200. 

^^' i Eadi man $ 100. 

19. A grocer bought a cask of molasses, cpntaining 42 
gallons ; 6 gallons leaked out, and he sold the remainder \| 
at 37^ cents per gallon, gaining 20 per cent. ; what was the X 
original cost per gallon ? Ans. .257. »* 

20. If 12 men in 8 days, working 9 hours a day, can do ^ 
a piece of work ; how many men in 18 days can do the 
same, working 6 hours a day ? Ans. 8 men. 

2L A can^ contractor engaged to excavate 80 rdds of 

(16) 







€fttth in 15 days ; after 30 men had been enlployed 6 days^ 
20 rods of the canal were completed. Dofs he require 
fewer or more men to complete the residue according to 
contract, and how many ? 

Ans. He requires 30 more men. 

22. The top of a liberty pole being broken off by a blast 
of wind, struck the ground 10 feet distant from the foot of 
the pole ; what was the height of the pole, supposing the 
length of the broken piece to be 26 feet ? Ans. 50 feet. 

23. A ladder 26§ feet long, maybe so planted that it 
shall reach a window 22 feet from the ground on one side 
of a street, and by turning it over, without moving the fool, 
it Will reach another window 14 feet high on the other 
side ; what is the whole breadth of tne -street ^ 

Ans. 37 feet 9} inches. 

24. An iron ball, 4 inches in diameter, weighs 9 pounds, 
and the weights being as the cubes of the diameters ; re- 
quired the weight of a spherical shell of 9 inches in 
diameter, and 1 inch thick. Ans. 54 pounds 4 ounces. 

'-■ 25. Falling bodies pass over 16 feet the first second of 
time,. and 64 feet in two seconds, the space increasing as 
the square of the times ; how long will it require a body to 
fall 400 feet, and how long to pass over the last 76 feet ? 

5 seconds to fall 400 feet. 

^ second to pass over the last 76 feet. 

26. Mix corn at 56 cents per bushel, and rye at 60, with 
4 bushels of oats at 30 cents per bushel, and 2 bushels at 
36 cents per bushel, and make the whole mixture worth 58 
cents a bushcil. How much corn and rye must the mixture 
contain ? . a 5 ^ bus-hels of corn. 

^"^- } 84 of rye. 
Note. — First find the average price, or the price per 
bushel of 4 bushels of oats at 30, and of 2, at 36. Then mako 
a mixture of .0 bushels of oats at that price, with corn and 
rye as required. ^ 

27. A man spent all hi* income and 1^ more the first year 
after Le Ix^came of atje ; afterwards, for 4 years, he saved 
each year a snm equal to >^\ of hi^lncoine ; and then paying 
liis debts ho had 90 dolttirs left. Required his annual 
Hicome. A Ans. $550« 

28. The greatest term in an aridimetical series is 70 ; 



Ans. < 
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ikt common difTerence 3, and the number of 

wliat is the least term and the sum of ihe secies 

, J The least te 

( Sum of the 

29. A man owes $ 800, due in 4 years hen 

interest ; what ought he to pay now, supjiosiiig money to 
bo worth 5 per cent. ? Ans. $ 666.66|. 

30. A man received $134.40 interest for. the use of 
S 420, ihe rale being 6 pec cent. ; how long a lime w^s the 
money at interest ? Ans. 5 years 4 months. 

31. The hour and minute hands of a watch are togelhei 
St 12 o'olock; when are they next together? 

Ans. 1 h., 5 m., 27^8. 
3S. The mean re^'olution of the moon rouTid the celeaual 
tphere is performed in 27 days, 7 hours, 43 nunutos, and 
3 seconds -, and that of the sun in 365 days, 5 hours, 48 
minutes, and 54 seconds ; what time mu^t ehtpse betweoQ . 
two successive conjunctions or opposiiicns ? 

Ans. 29 days, 13h^ 44 m., 39. 
Note. — This problem is exactly simitar to liia one im- 
mediately preceding. 

33. Tne mean revolution of the moon being as stited in 
the last problem ; how much will she change hec longitude 
in one day, movino; at m mean rate t Ans. 13° 10' 35". 

34. A hare is 50 leaps before a greyhound, and takes 4 
lea^ to the greyhound's 3 ; but two leaps of the hound are 
equal to 3 of the hare's ; Bovr many leaps must the grey- 
hound take before he catches the hare ? Ans. 300. 

Observe, the hare takes 6 leaps while the hound takes 
6, but 2' of his leaps are equal to 3 of hers ; therefore 6 of 
his equal 9 of hers, 

35. if 1000 men, besieged in a town with provisions for 
S weeks, allowing each man 16 ounces a day, be reinforced 
Vr'ith 500 men more ; and supposing that they cannot bo 
relieved unlit the end of 8 weeks ; how mai^ ounces a 
day must each man have, that the provisions miiy last that 
time t Ans. fi§ ounces. 

36. If 20 men can perfwin a piece of work in 12 days ; 
how many men wilt accomplish another thrice as large, in 
K fifth rart of the time ? Ans. 300 men. 

37. Two persons, A and B, trarol between New York 
tad Philadelpiua, ttarting at the aatna instant: lAar T 



let on .the roa^, vfben it appears that A had 
per hour more drna B. At what rate per 
travel, supposing the distaoice to be 100 

36. Divide 1200 acres of land among 3 persons, A, B, 

and C, BO that B may have 100 acres more than A, and C 

64 more than B. . (A 313 acres. ' 

Ad3. \ B 412 acres. 

i C 476 acres. 

Note. — After B and C take their extra acres, ihey must 

■hare equally. 

39. A father taking his four sons to school, divided 157 
■hillings among them. Now the third had 9 shillings more 
than the yui n^st ; the second 13 shillings more Aan the 
third; and the (Most 16 shillings more than the second: 
Hon much had eich ? 

Ans. 21, 30, 42, and 60 shillings respectively. 

40. A ci&.cTt.is filled in 20 minutes by three pipe8,«jne of 
which conveys 10 gallons more, and ihe other 5 g;Jlons 
less than the third per minute. The' cistern holds 820 
j.'?llons. How much flows through each pipe in a minute ? 

Ans. 23, 7, and 12 gallons. 

41. A peT3onemployed4worf£men; to the first of whom 
he gave 2 shillings more than to the second; to the second 
3 shilling more than to the third: and to the third 4 shiflings 
more than to the fourth : their Vages amounted to 32 shil- 
lings ; what did each receive 1 

Ans. 12, 10, 7, «nd 3 shillings. 

42. Suppose that I have /j- of a ship worth £ 1200 ; 
what part of her have I left after selling j of ^ erf my share, 
and what is it worth ? Ans. ^/^ worth £ 1 85. 

43. A father divided his fortune among hia 3 sons, giving 
A £ 4 as often as B 3 ; and C 5 as ofMn asB 6 : supposuig 
A's sh^ire was £ 4000, what was the whole legacy ? 

Ans. 9500 pounds, 

44. A person bought ISO oranges at 2 a penny, and ISO 
more at 3 a penny ; he sold them out again at 5 for 2 pence ; 
did he gain or lose by the bargain ? 

Ans. He lost 6 pence. 

45. Ifaquantityofprovisions serves 1500 men 13 weeks, 
U the rata of 20 oances a day for each man ; how many 
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men will the satfie proviaionB maintain 20 wei 
rate of 8 ounces a day foi each man T Ann.. 

46. A father lefl his mn a fortune, } of wh 
through in 8 months,? of the remainder lasted him 

l(,Tiger : after which he bad barely £ 820 lefi. What sum 
did the father bequeath to his son 1 Ans. £ 1913 6s, 8d. 

47. A younger bmiher received £ 8400, which was just 
} of liis elder tiTolher's portioA ; what was the father worth 
at his death? • Ans. £19200. 

48. A man being asked the time of day, said it was 
bet'Veen 5 and 6; but a more particular answer being 

. required, said that the hour and minute hands were exactly 
^gether. What was the time? Ans. 27^'y minutes past 5. 

49. lOOeggsbeingplaMdon the ^ound in a straight line, 
1 yard from each o&er ; how (kr will a person travel who 
slall bring them one by one to a basket, which Is placedat 
1 yard from the first egg 1 

Ans. 10100 yards, or 3 miles and-1300 yards.. 

50. Divide £ 1000 among A, B, and C, so as to give A 
120 more, and B 95 less than C. (A 445. 

Ans. } B 230. 
( C 325. 

51. A wall was to be built 700 yards long in 29 days ; 
12 men employed on it for 11 days, completed only 220 
yards of it. How many must be added to the former, that 
the whole number may finish the wall in the given time, at 
the same rate of working' Aas. 4 men to be added. 

52. Two persona, standing on opposite sides of a wood, 
which is 536 yards about, start to go rounjl it, both in the 
same direction ; A at the rats 1 1 yards per minute ; and B 
34 yards in 3 minutes ; how many times ^11 the wood bo 
gone round, before the quicker overtake the slower * 

Ans. 17 times. 

53. A can do a piece of work alone in 12 days, and B 
in 14; in what liine can bodi together perform a like quan- 
tity of work ? Ans. fij'j days. 

54. A person, after spending £20 more than i of his 
in''«me, hkd then remaining £.30 more than the hEuf of it T 
viat was his income T Ans. £ 200. 
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BOOK-KEEPING.' 

« 

On account of the contracted size of the page, it has 
been found necessary to omit the forms of die journal and 
the leger, used by tradesmen, in recording their business 
transactions ; as there is not sufficient space for the entries, 
together with the necessary columns for money, &c. 

A method, however, of keepina accounts is given, in 
which only one book is used, wmch will be found well 
calculated for the purposes of farmers, mechanics, and 
others, ; whose business is not extensive, and is confined 
mainly to one set of customers. 

Observe, that the two right hand columns are the Cr., 
and those on the loft hand of them, the Dr. columns. 

Either at the beginning or end of the boc^, or in a small 
separate book, an alphabet, containing the names of all the 
individuals with whom an account is opened, together with 
the folio, where that account is recordedf will be convenient 
for the purpose of reference. 

The form given on the right hand page will show the 
manner of making entries. The method of balancing an 
account will be seen on the next page. 

It sometimes happens, that errors are committed in mak- 
ing entries ; that, one is made Dr. to an article ifhen he 
should have been Cr. In such cases the error should net 
be rectified by an erasure, which defaces the appearance 
of the book 9 but, by crediting one party and debiting the 
other the amount of the error. * 

Care should be taken to set the figures in the money 
columns, properly under one another ; which will facilitate 
the additions «ad prevent mistakes. 

PROMISSORY NOTES. 

For value received, I promise to pay Cyrus Vintner sixty 
dollars seventy-five cents, three months after date, wi& 
interest 

Aibaw^, Sbrch 4, 1830. James Stockton; 

mica, AprU 18, 1833. 
Six months after date, I promise, for value received, to 
pay Abraham Stewart, or bearer, thirty-five dollars, with 
interMt Georgk Bjjxesbah^ 
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